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<i£OLOQICAI« REPORT ON THE COPPER LANDS OP LAKE SUPERIOR LAND 

DISTRICT, MICHIGAN. 



LETTER 



FROM 



THE SECRETARY OF THE INTERIOR, 



ENCLOSING 



The g€<dogical report on the copperhm^ of JMkeSv^er^orJjmdjiistri^^ 

— '^mich^an. 



May 16i, 1850. 

Referred to the Committee on Public Lands, and ordered to be printed. 

June 14, 1850. 

10,000 copies extra ordered to be printed. 



Department op the Interior, 

Washington, April 29 ^ 1860. 

Sir: 1 have the honor to commumcate, herewith, a letter from the 
Commissioner of the General Land Office, transmitting the report of 
Messrs. Foster and Whitney, United States geologists, on the copper lands 
of the Lake Superior land district, Michigan. 

I have the honor to be. very respectfully, your obedient servant, 

T. EWING, Secretary. 
Hon. Howell 'Cobb, 

Speaker of the House of Representatives. 



General Land Office, April 26, 1850. 

Sir: I have the honor to communicate, herewith, a report from Messrs. 
Poster and Whitney, United States gejologists, on the "copper lands" of 
fce Ijake Superior land district, in Michigan, accompanied by a nur^^ 
of views of the principal features of that interesting region, with diag* 
4)f the mines, &c., illustrating the work. There is, also, accompanyi. 
thfs report, a facsimile of a map of Lake Superior and the adjacent re- 
gions., made by the JTesuit missionaries in 1670 and 1671, and published 
at Paris in 1672. 

This report contains a vast fund of v^aluabte information, and the pub- 
lication of it will be an important addition to the cause of science. It 
would have been communicated with my annual report, but the time 
since those gentlemen were ^pointed was too short to enable them to 
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prepare it in season. It is now submitted as supplementary to that report^ 
and I respectfully request that it may be so communicated to Congress. 
With mucl) respect; your obedient servant, 

J. BDTTERPIELD, Cfmmisstmer. 
Hon. Thomas Ewing, 

Secretary ofilie Interior, 



Boston, April 15, 1850. 

Sir: We herewith present to you a report on the * ^copper lands" of the 
I^ake Superior land district. When it is considered tliat this district em- 
braces an area of more than sixteen thousand square miles; that nearly the 
whole of that area is an unbroken wilderness; tliat we were required to 
explore considerable portions of it with sufficient minuteness to designate 
the character of each quarter section; and that, in the accomplishment of" 
this object, our camp equipage and provisions, and even our canoes, wore 
carried for long distances on tlie backs of men; and that the limited state 
of our supplies often compelled us to press on without regard to weather — 
under these circumstances* we trust we shall be pardoned if it be found 
that we have fallen into minor errors, or hastily passed some points which 
were deserving of a more minute examination. In the delineation of th^ 
main features of the region, we trust that this report will be found correct. 

With sincere thanks for the aid afforded us in the prosecution of these 
researches by several of the officers attached to the bureau over which 
you preside, we subscribe ourselves, 

Sir, with great respect, your most obedient servants, . 

J. W. FOSTER, 
J. D: WHITNEY, 

United States Gedogists, 

To HOX. Jl»STIxV BuTTERFIELD, 

Commissioner of the General Land Office, 
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historical sketch. — RcymbavU and Jogues^s voyage to Saut, Ste. Marie.--^ 
Rene Mesnard visits Lake Superior, — Alloiiez follows. — Dablon and 
Marquette follow. — Grand Council. — Marquette proceeds to Green 
Bay. — Discovers the Mississippi. — His death. — Alloiiez^s death. — Earltf 
map of this region. — Effect of the Missionary labors on the Indians.—^ 
Travels of Hennepin; Charlevoix ; Henry ; Mackenzie. — Expedition 
of General Cass ; of Schoolcraft ; of Maj, Long. — Dr. Houghton ; his 
labors and death, -^ The treaties by which this district was ceded. — The 
several acts of the government in reference thereto. — The act authorizing 
tie survey. — Its organizatio?i. 

The firit steps towards the exploration of the country bordering on the 
great chain of North American lakes were taken by the Jesnitsof Canada, 
moie than two centuries ago, under the auspices of Count Prontenac, 
, then governor general of that region. 

^1 On the 7th of September, 1641, Charles Raymbault and Isaac Jogues, 
• two missionaries of the order of Jesus — an order whose memorials are to 
■be found in every quarter of the habitable earth — accompanied by several 
Hurons, left the bay of Pentanguishene in a bark canoe for Saut Ste. 
Marie. At the head of this bay they had established a mission. It 
fcrmed, at that time, the western terminus of the travelled route between 
Ibntieal and Lake Huron, by way of the Ottawa river and Lake Simcoe, 
md for years afterwards, while the power of France in the Northwest re- 
nuned in the ascendant, constituted an important link in a chain of posts 
eitending for more than two thousand miles. 

Vhe route of Raymbault and Jogues lay through the Georgian bay, and 
thence Moong the countless islands that stud the channel olx^^^x.lfiLisrf ^ 
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river. After a voyage of seventeen days they arrived at the falls (Saiit,) 
where they found an Indian village with a population of two thousand 
souls. The abundance of white fish, and the facilities for capturing them 
in the foaming rapids, have made this the chosen resort of the Chippewas 
for centuries. The chiefs received them kindly and invited them to 
dwell in their midst. " We will embrace you as brothers," they said, 
■^^and profit by your words." 

X They here learned of the exit;tence of a lake still beyond, called by the 
Indians Kitchi-gummi, (Big lake,) surpassing in magnitude either Huron 
or Michigan, then called Illinois, beyond whose western limits was a 
country destitute of trees, but covered with grassy plains, through which 
roamed herds of bufifalo and deer. 

Here dwelt the Sioux or Nadouessi, a race at once warlike and indom- 
itable. At that day a feud existed between the two tribes, which has 
been perpetuated to the present time. 

Late in the season Raymbault returned to Pentanguishene with the in- 
tention of revisiting the Saut in the succeeding spring, and establishing 
there a permanent mission; but consumption, brought on by repeated ex- 
posures and privations, was fast hurrying him to the grave. The follow- 
ing year he returned with Jogues to Cluebec, where he died October 22, 
1&2. Father Jogues started to return, but in ascending the St. Lawrence 
was captured by the Mohawks, a predatory band infesting the shores and 
tributaries of hake Erie. After having been subjected to the most igno- 
minious treatment, himself scourged, and his Huron attendants committed 
to the flames, he was ultimately ransomed by the Dutch in the vicinity of 
AlbanjT. He revisited France, but soon returned to the scene of his la- 
bors with a spirit unabated and a zeal unquencbed. 

Rene Mesnard followed in the track of Raymbault. On the 28th of 
August, 1660, he left Q.uebec, taking with him a scanty stock of neces- 
saries; ^.^ for I trust," said he,'^^ in that Providence wliich feeds the little 
birds of the air, and clothes the wild flowers of the desert" He was 

Sist the meridian of life, but possessed all the zeal of youth. He went 
rth with the presentiment that he was performing his last journey, for, 
in writing back to a friend, he remarked: ^^ In three or four months you 
may add my name to the memento of deaths." Having anived at the 
Saut, he proceeded to coast along the southern shore in a canoe, and on 
the 15th of October reached the head of Keweenaw bay, which he 
named St. Tlieresa — the day of his arrival being the anniversary day of 
that patron saint. Here he remained until the following spring, when he 
left, accompanied by a single Indian, for Chaquamegon bay, near the 
head of the lake. They took the route through Portage lake; and while 
the voyageur was conveying the canoe across the portage, the good Father 
wandered into the woods, and no trace of him was afterwards obtained. 
This happened August 20, 1661. The world applauds the heroism of 
Columbus who launched out upon a trackless ocean in search of a new 
world. The humble missionary who, committing himself to the guidance 
of savage attendants, voyaged for days with a boundless waste of waters 
><m one side, and on the other an unbroken wilderness, showed a degree 
of courage and enthusiasm which has rarely been rivalled, and which 
ought to rescue his name from oblivion. 

Claude Al)oiiez followed in^ bis footsteps. On the 8th of August, 1666, 
4ie embarked at Three Biveis, aceompanied by four hundred ladians^ 
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iirho were on their return from Quebec. In the beginning of September - 
he arrived nt the vSaut, and entered Lake Superior, '^which," said the 
good niissicnary, ^^shall henceforth bear the name of M. de Tracy, in 
tokou of the obligations t!ie people of this region are under to him;" aud 
this is the name applied to it on the earliest map^ 

^^The savages," he continues, ^*^ respect this lake as a divinity, and offer 
sacrifices to it because of its size, for it is two hundred leagues long and 
eighty broad, and also in consequence of its furnishing them with fish, 
upon which ail the natives live when hunting is scarce in these quarters. 
* ♦ * It happens frequently that pieces of copper ai^ found, weighing 
firom ten to twenty pounds. I have seen several such pieces in the 
hands of savages; and since ,they are very superstitious, they esteem 
them as divinities, or as presents given to them to promote their happi- 
ness by the gods who dwell beneath the water. For this reason they 
preserve these pieces of copjxjr wrapped up with their most precious 
articles. In some families they have been kept for more than fifty 3''ears ; 
in others, they have descended from time out oC mind — being cherished 
as domestic gods. 

"For some time there was seen near the shore a large rock of copper 
with its top rising above the water, which gave an opportunity to those 
passing by to cut pieces from it; but when I passed that vicinity it had 
disappeared. I beJieve that the gales which are here frequent, hke those 
of the sea, had covered it with sand. Our savages tried to pursuade me 
that it was a divinity who had disappeared; but tor what cause they were 
unwilling to tell."* Repassed the bay called by Father Mesnard St. 
Theresa, where he met **two Christian women, v/itnesses of his (Mes- 
nard 's) labors, who had preserved their faith, and sparkled like two stars 
in the midst of the darkness of infidelity. Having refreshed their memo- 
ries with our mysteries, we proceeded on. After having travelled one 
hundred and eighty leagues along the border of the lake, on the southern 
side, where the Lord hath often tried our patience by means of gales, 
famine, and fatigue, both day and night" — many a poor voyageur has 
since uttered the same complaints — *^we landed on the 1st of October at 
Chaqnamegon." This is the old La Pointe of the voyageurs. He de- 
scribes it as a beautiful bay, on whose margin dwelt rmmerous savages: 
their warriors amounting to eight hundred. Here he paused in his wan- 
derings, erected a chapel, and commenced the work of winning the 
savages to the standard of the cross. He found that the Chippewas were 
meditating a warlike expedition against their ancient enemies, the Sioux. 
He was permitted to advise, and succeeded in diverting them from the 
enterprise. Here he dwelt for two years. His lame reached the sur- 
rounding trites, who gathered around to satisfy their curiosity and receive 
the benefit of his instruction. During this period he visited Fond-du-Lac, 
where he met with some of the Sioux, who informed him of a country 
to the west abounding in prairies, over which roamed the buffalo, and 
that there was a great river called Mcssepi, (Mississippi,) whose banks 
were inhabited by the beaver. He extended also his mission among the 
Nipissirinien«, on the north shore of the lake. 

In the fall of 1667 he returned to Quebec to procure aid in establishing^ 
missions in the Northwest; and such was his ardor, that in two days after 
^is arrival ho was on his way back to his forest home. 

*Cha»lovoix, in his Travels, h&s appropriated almost verbatim Alloii'z's dcscriijtlotv. 
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In .1668 Claude Dablon and James Marquette proceeded to Saut Ste, 
Marie for the purpose of establishing a permanent mission. Of the per- 
sonal history of the former little is "known, but the latter was in the prime 
of life, highly educated, and fitted to adorn the court of Louis; but he 
sacrificed all of these advantages, and passed his Hfe among a race com- 
paratively low in the scale of intellectual organization. From this period 
Saut Ste. Marie dates its settlement; "and it is therefore, as Bancroft re- 
marks, the oldest within the limits of the State of Michigan. 

The following year Marquette succeeded Alloiiez at La Pointe, and the 
latter removed to Green Bay. 

In May, 1671, a grand council assembled at Saitt Ste. Marie. The 
chiefs firom fourteen of the tribes of the Northwest and the soldiers of 
Prance sat in council together. Mr. Tallon, then governor general of 
New France, had sent there Monsieur de St. Lusson to take possession, 
in the name of his Majesty, of all lands lying between the east and west, 
and firom Montreal to the South sea, as far as it could be done. . When 
assembled, the ambassador^selected a hill above the village, planted the 
cross, and raised the arms of the King. The cross was first blessed with 
all the ceremonies of the Church by the Superior of the missions; and 
while it was being raised, the Vexilla was chanted by the assembled 
Frenchmen, to the great admiration of the savages. The shield of France 
was suspended from, a cedar post above the cross while they were chant- 
ing the Exaudiaty and prayers were offered for the sacred person of his 
Majesty. St. Lusson formally took possession of the lands; after which 
guns were discharged, and other manifestations of joy exhibited. Father 
Alloiiez was present, mindful of the interests of his divine as well as tem- 

Sral master.* The same year Marquette removed to St. Ignace, north of 
ackinac. Here he built a chapel, and gathered about him the wander- 
ing Hurons. Marquette and Dablon made numerous excursions to the 
tribes -vf hich dwelt in the territory now embraced in northern Illinois and 
eastern Wisconsin. Marquette, like Alloiiez, had heard marvellous ac- 
counts of the region beyond the Great Lake, and longed to explore it; but 
it was not until the year 1673 that he was enabled to carry his pi'oject 
into execution. His route lay up the Fox river, through Lake Winne- 



♦Alloiiez pronounced the following panegyric on the King, whioh is worthy of being pre* 
Eerved : • ^ 

"It IS a most important affair which calls us together. Cast your- eyes on that cross, which is so 
high above your heads. 'Tis there where the Son of God was willing to be attached and to die, 
in order to satisfy His eternal Father for your sins. He is the marter of our lives, and also of 
heaven, and earth, and hell. It is He of whom I have so often spoken, and whose iiame and 
word 1 liave borne into these distant lands. But, at the same time, look upon that other column, 
to which are attached the arms of that great chief of France, whom we call King. He lives be- 
yond the sea. He is the chief of chiefs, and has not his like in the world. All the chiefs whom 
you have seen, and of whom you have heard, are but children compared with him. He is like 
a great trtc, while they are mere shrubs which we tread upon. You know Onnontio, (governor 
general,) the renowned chief of Gtucbec* You know that he is the terror of the Iroquois, and 
that his name is sufficient to make them tremble, since he has desolated their lands, and carried 
fire amr>ng their settlements. There Are beyond the sea tert thousand Onnontios like him, who 
are but warriors of that great chief, our King, of whom I speak. When he soys * I go to war,* 
everybody obeys, a^d these ten thousand chiefs raise bands of warriors both, for the land and for 
tbe sea. Some embark in ships, like those you have seen at 'Cfuebcc. Your canoe wyi hold 
but four or five men — twelve tothe utmost. Our vessels carry four and five hundred', and even 
a thousand. Another portion go to war on land, but in such numbers that, when arranged ia 
double ranks, they would reach to Mississaquenk, which is twenty leagues from here. When 
he attacks, he is more fearful than thunder. Tlie earth trembles, and the air and the sea are os 
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bago, and thence down the Wisconsin into the Mississippi. In Axi& ex- 
pedition he was accompanied by Joyletj a courtier of France. They de* 
scended the mighty current as far as Arkansas^ and then turned back. 
They represented that they were hospitably entertained by the Illinois, 
who dwelt upon its banks, while by oth^r tribes they were repulsed. 
. This xelation of the voyage of Marquette was not published until some 
time after his death, and by some it is regarded as &bulous; but Bancroft 
. is disposed to a'dopt it as worthy of entire credence. 

Late in the season the voyageurs reached Chicago. Joylet hastened to 
Quebec to announce the results of their discoveries, while Marquette re- 
dnained to plant the standard of the cross among the Miamies. 

The manner of his death is thus narrated by Bancroft: "In sailing 
from Chiicago to Mackinac during the following spiking, he entered a little 
river iD Michigan. Erecting an altar, he said mass after the rites of the 
Ofttholic church; then, begging the men who conducted his canoe to 
leave him alone for half an hour, ' 

* In the darkling wood, 
Amid the cool and silence, he knelt down, 
And offered to the Mightiest solemn thanks, 
And supplication.' 

At the end of half an hour they -w^ent to seek him, and he was no more. 
The good missionary, discoverer of a world, had fallen asleep on the 
margin of a stream that bears his name. Near the mouth, the voyageurs 
dug his grave in the sand."* This event happened May 18, 1675. 

AUoiiez died soon aft^r in the midst of his labors among the Miamies. 

The Jesuits made a map of this region as early as 1669, which was 
published in 1672. We suspect that it is the work of Allouez and Mar- 
ruette, but it bears no name. Dablon thus speaks of it: '^It was got up 
by two Fathers, very intelligent and observing, who did not wish to in- 
corporate anything except what they had seen with their own eyes. 
That is the reason why they have only inserted the upper part of Lakes 
Huron and Illinois, although they have coasted much on both." 

When it is considered that these men were not engineers, and that to 
note the geographical features of the country formed no part of their re- 
quirements, this map may, for that age, be regarded as a remarkable 
production, although points occasionally are. laid down half a degree 
from their true position. The whole coast, sixteen hundred miles in ex- 
tent, as well as the islands, were explored. Even Caribou, a low island 
in the midst of the lake, and not visible except within a few leagues, did 
not escape their observation. 

fire from the discliars:e of his cannon. He has been seen in the midst of his squadrons covered 
with the blood of his enemies; so many of whom has he put to the sword, that he does not 
number their scalps, but merely the rivers of blood which he has caused to flov/. He carries 
such a number of cap'ives with him thut he does not value them, but lets tl>em go where they 
please^ to show that he does not fear them. Nobody dare make war on him. Ail nations be- 
yond the sea have sued for peace with great submission. They come from every quarter of the 
fflobo to lis.'en to him and admire him. It is he who decides upon the affairs of the world. 
What shall I say of his riches? You think yourselves very rid[i when you have ten or twelve sacks 
of corn, and hatchets, and kettles, and other things of the kind. He has more cities than yoa 
}iav« men, which 'are scattered over a epace of more than five hundred leagues. In each city 
there are shops containing hctchets enough to cut all your wood, kettles enough to cook all your 
caribou, and sugar enough to fill all your wigwams. His house extends further than from 
here to the Satit, is higher than the tallest of your trees, and contains more people^ than he 
lai^geat of youx settlements ever contained." 

* History of the United States, volume 1. 
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Jiloiiez, Marquette^ and Jogues were remarkable men, and, had their 
loll been cast in a different sphere/ they would have left a more durable 
impress upon the age in wliich they hved.. Their efforts to wiA the tribes 
<if the Northwest to the standard of the cross, prosocuted with great zeal, 
and under circumstances of privation and suffering, may be regarded as 
Abortive. 

There is something impressive in the rites of the Cfi^tholic church — 
<»mething in its mysteries calculated to ovemwe the. wild men of the 
woods. So long as the missionary was irt their midstaud superintended 
their labors, they yielded to his guidance aud adopted his recommenda- 
tions, so far at least as conduced to their comfott; but when he withdrew, 
with equal facility they glided into their former habits. The superstmc- 
ture raised with so much care fell to the ground the moment the sus- 
taining hand was withdrawn. The effect of the contact of the two races 
has been to afford the Indian additional incentives to vice, while liis in- 
tellectual and moral elevation has been little advanced; aiid at this day, 
it cannot be said that he stands higher in the scale of civilization than 
when first known by the white man. 

Such knowledge as we possess \\'ith regard to the early discoveries in 
the Northwest is derived. from the ^ ^Relations de ce que s 'est passe de 
plus remarquable aux Missions des peres de la compagnie de Jesus en la 
Nouvelle Prance." They are comprised in many volumes, to be found 
in the library of Harvard College. '' 

The occurrence of native copper naturally excited the wonder of the 
&st voyageurs, and the references to it are numerous. The first mention 
is made. in the Relation for 1659-'60. An Indian, named Awatanick, 
who had passed from Green Bay to Lake Superior the year previously, 
reported ^^that its borders' were enrichod with lead mines, and copper of 
«uch excellent quality that it is already reduced in^ pieces as large as the 
iBst. There may also be seen rocks which contain large veins of tur- 
•-quoise," (green silicate of copper.) 

The relator adds that he has heard of the existence of gold on St. 
Joseph's island, and that the rivers of Lake Superior bring down grains 
of gold. 

Another r^ator states that diamonds occur on some of the islands at 
the foot of Green Bay. 

In the Relation for 1669-'7U, Father Dablon says: "We have learned 
from the savages some secrets which they did not wish at first to commu- 
nicate, so that we were obliged to use some artiiice. We do not, how- 
ever, vouch for everything contained in the following account. After 
entering the lake, the first place met with couiaining copper is an island 
about iorty or fifty leagues from tlie Saut, towai'ds the north shore, oppo- 
site a place called Missipicooatong, (Michipicoten.) The savages relate 
that it is a floating island, being sometimes near and at otliers afar ofl\ A 
iong time ago four sa^-agea landed there, having lost their way in a fog, 
with which the island is frequently siUTounded. It was previous to their 
acquaintance with the French, and they knew nothing of the use of ket- 
tles and hatchets. In cooking their meals, as is usual among the sava- 
ges, by heating stones and casting them into a birch bark pail containiiig 
water, they found that Ihoy vv^ofe almost all copi^ir. After having com- 
"^pleted their meal, they hastened to re-embark, for they were afi-aid of the 
:.lynxes and hares, vx^hich here grow to the size of dogs. They took with 
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them copper stones and plates, but had hardly left tli^n shore hoiore th?y 
lieard a loud voice exclaiming in an angry tone, 'Who are the luievos 
that carry off the cradles and the toys of my children?' Thry vrerft 
very much surprised at the sound, not knowins: whence it came. One 
said it wai^ the thunder; another that it was a certain goblin called Missi- 
bizi, the spirit of tho waters, like Neptune among the heathen; another 
that it came from the Memogovissioois, who are marine men, living con- 
stantly under the water, hke the Tritons and Syrens, having long hair, 
Teaching to the waist; and one of the savages asserted that he had ac- 
tually seen such a being. At any rate, this extraordinary voice produced 
such fear that one of them died before landing; shortly after, two otliers 
died, and one alone reached home, who, after having related what had 
happened, also died. Since that time, the savages have not diired to 
visit the island, or even to steer in that direction." The Father attempts 
to explain this superstition by supposing that they were poisoned by usiug 
the copper boulders in cooking their meat, and that the supernatural voice 
was an echo of their own, and that the vanishing and reappearance of 
the island was due to fogs and haze which hang aboi'it it. He concludes 
by adding that it is a common belief among the savages that the island 
contains an abundance of copper, but that.no one dare approach it. 

'^Pushing along to Le Grand Anse, (Neepigon bay,) we come to an_ 
island called 'Thunder island,' which is noted for its abundance of 
metal. (This is probably St. Ignace.) Further to the west is an island 
called Menong, (Isle Royale,) celebrated for its copper. It is large, being 
twenty-five leagues long and seven leagues distant from the main land. 
One bay at the nonheast exti-emity is particularly remarkable. It is bound- 
ed by steep cliffs of clay, in which there may be seen several strata or 
beds of red copper separated from each other by layers of earth. In the 
water is seen copper sand, which maybe gathered with spoons, although 
there are pieces as large as acorns. This larga island is surrounded by 
several sniajier ones, some of which are said to coiisist entirely of copper. 
On**, especially, near the northeast corner, is within gunshot of the main 
island. Further off in that direction is one called Manitou-minis, on a(i- 
count oi the abundance of copper. It is said by ihoso who have visited 
it, that on a stone being thrown against it, a sound like thai of brass 
when struck is heard. 

*< After having reached the extremity of the lake, there may be seen 
(one day's journey) on the south shore, by the water's edge, a irias? of 
copper weighing GOO or 700 lbs., so hard that steel cannot cut it; but 
when heated it n)ay be cut like lead." 

Ononeot the islands nejir Chaquamegon bay, he relates that copper 
rocks and plates are found, and that he bought of the savages a plate of 
pure copper two and a half feet square, weigliing more than 100 lbs. He 
supposes that they have been derived from Menong, and that their trans- 
port has been effected either by floating ice or by powerful winds from the 
northeast, which have rolled them along the bottom of the lake. 

He mentions the fact that tho Ottawa squaws, in digging holes in th« 

sand to hide their corn, often find masses weighing 20 or 30 lbs. *^Noar 

the river Nantonagon (Ontonagon) may be seen a bluff, from which 

stones of red copper fall down iuto the water. Three years since we wen% 

^presented with a piece from that locality weighing 100 lbs. We have cut 

' some pieces from it, and sent them to Talon, at Ciuebec. The savages d<» 
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not all agree as to the place whence it is derived. Some say that it is 
where the river begins; others^ that it is close to the lake, in the clay; and 
others, at the forks, and along the eastern branch of the river. 

^'Further on is found the long spit, (Keweenaw Point,) which we have 
compared to the arrow of the bow. At its extremity is an island six feet 
square, which is said to be entirely of copper. Finally, to coinplete this 
survey of the Great Lake, we would add, that it is stated that mines of 
the said metal are found in several places to the south. All these cir- 
cumstances, together with others which it is not necessary to mention, are 
deserving of an attentive examination. We would also mention an oxide 
of copper, which is said to come from the crevices of certain rocks, (Pic- 
tured Rocks,) and the occurrence of certain pebbles along the shore, 
which are somewhat soft and of an agreeable green color. If God pros- 
pers our undertaking we shall speak about it next year with more knowl- 
edge and certitude." , 

Hennepin and L'Hontan passed through the lower lakes, but did not 
enter Lake Superior. 

Charlevoix, whose voyage' was published at Paris in 1744, passed 
through the great chain, and his observations are well worthy of perusal. 
He mentions that pieces of copper occur on the islands of Lake Superior, 
and that he knew a brother of the order, a goldsmith by trade, who, 
while on a mission at Saut Ste. Marie, had made chandeliers, crosses, and 
censors of it. 

Shortly before the treaty of Paris, in 1763, by which the whole of this 
territory was ceded to the British Crown, Alexander Henry, an English- 
man, visited Mackinac for the purposes of trade. At that time the 
Indians regarded the English as intruders, and entertained towards them 
Hostile feelings. Henry was among the few who escaped the massacre at 
old Fort Mackinac, and owed the preservation of his life to the offices* of 
a friendly Indian, who contrived to convey him to the northern shore of 
Michigan, whence he made his way to Saut Ste. Marie. In 1771 he su- 
perintended a mining enterprise in the vicinity of the forks of the Onton- 
agon river, near the site of the copper rock. 

Their workings were prosecuted in the clay bluffs which line the banks 
of the stream, and the miners during the winter perforated the hill to the 
distance of forty feet. Having neglected to secure their work with sup- 
portsj' on the approach of spring the earth caved in and destroyed their 
drift. A boat-load of provisions was sent to the miners from- the Saut, 
but, much to the surprise of Henry, when it returned on the 20th of June, 
he found the whole establishment of miners aboard. It is not surprising 
that explorations so ill-directed and visionary should prove abortive; and 
yet the miners represented that, in the progressof the work, they frequent- 
ly met with considerable masses of native copper, and believed that they 
would ultimately have reached a large body of that metal. 

In the month of August, 1772, the mining force was transferred to a 
vein on the north shore. Little was done during the wiriter, but before 
the close of autumn the miners ,had penetrated thirty feet into the solid 
rock. The vein, which at the beginning was four feet in breadth, had, 
in the bottom of the shaft, contracted to four inches. Under these dis- 
cour8igi'»g circumstances, further jnining operations wore abandoned. 
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Henry concludes^ from the results of his unsuccessful experiment in 
mining, that the copper can never be profitably mined, except for local 
consumption, and that the country must be cultivated and peopled before 
this can take place. He remarks, it was in the hopes of finding silver in 
sufficient abundance to make the -speculation profitable, that the works 
were commenced. £[e speaks of the discovery of this metal in only one 
place, Pointe aux Iroquois, where, according to his authority,, a Mr. Nor- 
burg, a Russian gentleman, acquainted with metals, discovered a Ulue 
stone of eight pounds' weight, which was sent to England and found to 
contain sixly per cent, of silver. 

None of the earjy explorers seem to have noticed the existence of metal- 
lic silver associated with the copper, although we know that, among the 
numerous masses of copper which have been picked up on the shores of 
the lake, some have contained a considerable quantity of silver interspersed 
through them. 

In 1819, General Cass, under the authority of the Secretary of War, 
directed an exploring expedition, which passed along the southern shore 
of Lake Superior, and crossed over to the Mississippi. This expedition 
had among its principal objects that of investigating the north-western copper 
mines, and was accompanied by Mr. H. R. Schoolcraft, in the capacity of 
mineralogist and geologist. His observations ar^e recorded in his "Narra- 
tive Journal of Travels from Detroit northwest, &c.," published in 1^1. 

In the spring of 1823, Major Long, acting under the orders of the War De- 
partment, and accompanied by several scientific gentlemen, started on an ex- 
pedition, the object of which was to explore the river St. Peter's and the 
country situated on the northern boundary of the United States, between 
the Red river of Hudson's bay and Lake Superior. In returning, they 
coasted along the north shore of this lake. Professor Keating, in hisnar-* 
ration of the expedition, remarks that they had seen native copper (boul- 
ders) strewed in many directions over the great valley drained by the 
Mississippi and its tributaries. 

All the early explorers seem to agree in the opinion, that if deposites of 
copper should be discovered in this region, yet, so great is its distance 
from a market, and so wild and unsettled the character of the country, 
that there would be no hope of their being profitably worked — at least 
for many years to come. 

The attention of the government was called to the mineral resources of 
the Northwest during the presidency of the elder Adams, and a commis- 
sion was instituted with the view of exploring this region; but we have 
been unable to ascertain why nothing further was done in this matter. 

Such was the state of things up to the time when Dr. Douglass Hough- 
ton, State geologist of Michigan, in the prosecution of his labors, com- 
menced the exploration of the northern peninsula, and by his official re- 
ports awakened attention to this distant region. In his annual report, pre- 
sented td the legislature of Michigan, February 1 , 1841, the great features of 
the country were sketched with a masterly hand, and the first definite in- 
formation with regard to the occurrence of the deposites of native copper 
in the rocks was laid before the world. After this preliminary reconnais- 
sance of the country, Dr. Houghton entered into a contract with the 
United States government to execute the linear survey of the northern 
peninsula in connexion with a geological survey, according to the system 
devised by him in connexion with Wm. A. fiurt, esq. Dr. Houghton 
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had, in tho proseciuion of the State geological survey over the extensive 
territory of the southern peninsula; found how great an amount of labor 
and how large a corps of geologists would be required, were the whole 
ground to be gone over by the geological parties, and had availed him- 
self of all the information which could be obtained from the linear sur- 
veyors who had directed the United States surveys in various sections of 
the State. He had engaged them to notice the rocks which they should 
cross with their lines, and, if practicable, to procure specimens of them, 
so that he might thus obtain a general idea of a region which he had 
neither time nor means to explore fully himself. In the course of- these 
inquiries he received a great amount of valuable information, especially 
from Mr. Burt; and he was thus led gradually to the idea of adopting a 
system which should connect the two surveys, so that they might 1x5 
exechited under the authority of one person, and then a systematic ar» 
rangement of a great number of observations be brought to i)erfection. 
The^survey of the northern peninsula was arranged on this principle. 
The township lines were to be rnn In^ Mr. Burt, or under his super- 
vision, while the su!)din.sions were to be made by other deputy sur- 
veyors — Dr. "Houghton having the especial control of the whole. All 
rocks crossed by lines were to be examined, specimens taken, and the 
exact locality noted, while at the same time as much information as could 
be obtained was to be collected in relation to the geological and topographi- 
cal features of the countrv. The detailed arransrements witli rerard to 
the collection of specimt^ns, and the plan of accompanying the sur- 
veyors along the lines by a special barometrical observer, were admirable. 
This system had been fairly organized, and the field-work of one season 
nearly completed, when his melancholy death, by drowning, on the 
night of October 13, 1847, occurred. Most of the results of his extended 
personal observations were thus lost to the world, and the system was 
gradually abandoned, though for some time the linear surveyors were 
required to make geological observations ; yet, as they were not systematized 
by any person familiar with the science of geology, the results were never 
laid before the world in an available form, although much information of 
value was placed in the possession of the department. 

l)r. Houghton was a'nian of indomitable energy and perseverance, and 
fervently devoted to the cause of science.. Had he lived to complete ihis 
great work, he would have erected an enduring monument to perpetuate 
his name. He died in the discharge of his duty, prematurely for the 
cause of science, prematurely for his own fame. 

The lands composing die Lake Superior district were acquired by the 
United States by virtue of the following treaties: 

1st. With the Ottawas and Chippewas, concluded March 28, 1886 — 
ratified May 27, 1836 — by which were ceded the lands bounded on the 
north by Lake Superior, on the east by the St. Mary's river, on the south 
by 1-iake Michigan, and on the west by the Escanaba and Chocolate 
rivers. 

2d. With the Monomonees, concluded September 3, 1836 — ^ratified Peb- 
Tuary 15, 1837 — ^by which was ceded a tract bounded on the east by the 
Escanaba river, on the south by Green Bay, on the west by the Monomo- 
nee river, and on the north by an irregular line extending from the mouth 
of the Brule to the head waters of the Escanaba. 

3d. With the Chippewas of the Mississippi and Lake Superior, con- 
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eluded October 4, 1842— nltified March 23, 1843— by which" was cedcdl 
the remainder of the iHstrict washed by Lake Superior on the north, mxt 
extending wrs^t from Chocolate to Montreal river, and southerly to Ihe 
boundary between Wisconsin and Michigan. In this cession Isla 
Royale was also included. 

Each of these treaties, howovor, embraced other lands than those de- 
scribed. ' . . 

Shortly after this last cession, applications were made by individuals id 
different parts of the Union for permission to explore and locate any tr&ct2i 
supposed to contain valuable oros. These applications were granted tof 
virtue of a joint rcsolntion of ('(tngress. passed as far back as 181S, ibl 
reference to the ^^ lead lands" of Illinois. The applicant in the first ia- 
stnnce was allowed to select a tract of three rnilcs square; but this was 
subsequently modified, limiting him to one mile squai"e. He was requireil 
to make the selection within one year, to mark the corners thereof, .to 
leave a person in charge to point out the bounds, and to transmit to die 
proper department a description and plat of the same. On the receipt of 
this plat the applicant was'ejititled to a lease for the term of three yoais, 
renewable for an additional term of three years, provided Congress did 
not otherwise direct; annexed to which were certain conditions; the most 
important were, that the lessee should work such mines with duo dili- 
gence and skill, and render to the United States six per cent, of all th% 
ores raised — to be delivered at such points within the district as the latter 
misrht indicate. 

The Committee on Public I^nds of the 29th Congress, 2d session, de- 
cided that the Department of V\ar had no authority to grant leases of ccp^ 
per mines, and recommended that these tracts be surveyed and sold. 

On the 6th of May, 1846, in conformity with the decision of the Piesi- 
dent of the United States, the further issue of permits was susponded. 

The whole number of permits gi'anted under the authority of the. De- 
partment of War amounted to about one thousand — nine hundred andf 
sixty-one of which were locatf>d. Sixty leases for tracts of three miles 
square, and three hundred and seventeen for tracts of one mile square^ 
were perfected, and mining companies organized under them.* 

At the subsequent session of Congress an act was passed, entitled '^' Ai> 
act to establish a. new land district, and to provide for the sale of mineral 
lands in the Stat^bf Michigan,'* approved March 1, 1847, 

By the first section of this act, all of that portion of the public lands in 
the State of Michigan lying north of the boundaries of the Saginaw aad 
Grand river land districts in the State, known as the northern peninsofat^. 
witfti the islands in Lakes Superior, Huron, and Michigan, and in Gireen 
bay, the Straits of Michillimnckinac. and the river St. Mary's, within the 
jurisdiction of said State, was included in one land district, to be called 
the Lake Superior land district. 

The second section provide;^ that the Secretary of the Treasury cause » 
geological examination and survey to be mode and reported to the CoiUh 
mie.si<mer'of the (general I^indOffice; that the President be authorized io^ 
C'juse such of said lands as may contain copper, lead, or other valuable^ 
ores lo bo exposed to sale, first giving six months' noticeof the limes and 
places of such sale in such newspapers of general circulation in the sevent 



» Report of D. R. McNair, Mineroi Agent ; Ex. Doc. No. 9, 3(Kh Congresi, M smsim.. 



16 Doc. No. 69. 

, States as he may deem expedient, with a brief description of the lands to 
i>e offered — showing the number and locality of the mines kgown^ the 
practicability of discovering others, the quality of the ores, the ficilities for 
working the mines, and the means and expense of transporting their pro- 
ducts to the principal markets of the United States; and that all of the 
land? in the said district not reported as mineral be regarded as agricul- 
tural. 

The third section secures the rights of those persons in possession by 
occupancy under permits, or leases, from the Secretary of War. The other 
sections of the act in no way relate to the objects of the survey, and a re- 
<5ital of their provisions is omitted. 

From the time of the issuing of the permits the business of mining has 
been prosecuted with vigor, and in many instances with success. The 
day is not distant when the product of tliese mines will supply the home 
demand, and add much to the national wealth. In a business like this, 
proverbially uncertain the world over, there have been many failures, 
many schemes of wild and extravagant speculation, and many plans of ill- 
advised and ill-directed mining,which have resulted in the ruin of those 
engaged in them. Extravagant expectations were held out in the com- 
mencement, which the mining experience of the world declared could 
never be realized. , 

These, however, have passed away, and the business has settled down 
into a regular, methodical pursuit, affording an admirable field to the 
mining engineer for the display of skill and judgment, and yielding to the 
adventurers a reasonable return for the capital invested. 

In the spring of 1847, pursuant to the provisions of the above-recited 
act, the Secretary of the Treasury appointed Dr. Charles T. Jackson to 
execute the required survey. After having spent two seasons in the 
. prosecution of this work he resigned, and its completion was confided to 
' Messrs. J. W. Foster and J. D. Whitney, the results of whose observa- 
tions will be found embodied in the subjoined report. 

In the prosecution of this work they have been aided by Messrs.' S. W. 
Hill and Edward Desor, as first assistants, by Mr. William Schlatter as 
draughtsman, and Mr. W. D, Whitney as botanist. 

The aid of Mr. Hill has been of the most essential service. His long 
residence in the district and his connexion with several public surveys in 
the Northwest, 4iad given him opportunities of coUecIng a large fund of 
information, which has been cheerfully contributed to this work. His 
measurements and plans of the mines, his observations on the phenomena 
of veins, his contributions to the boundaries of the rocks, as illustrated on 
the accompanying maps, and his thorough and laborious explorations during 
his connexion with the survey, are all gratefully acknewledged by the 
geologists in charge. 

The phenomena of the drift and alluvial deposites of this region have 
been ably investigated by Mr. Desor, and the results of his observations 
will be found embodied, by him, in that portion of the work which relates 
to the superficial and transported materials. 

His previous investigations of the drift in parallel latitudes in western 
Europe, and of glacial action as manifested in the Swiss Alps, and the 
formation -of shoals along the coast of the Atlantic as observed by him 
during his connexion with the Coast Survey, had qualified him to enter 
upon this field with every prospect of success. 
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When il is considered that the agricultural capacity of a soil results 
not so much from the decomposition of the subjacent rocks as from the 
superficial deposites strewn over the surface, which have been derived in 
most cases from sources far remdte, it will be found that an undue prom- 
inence has not been given to this subject. Besides, an investigation 
into the sources of these materials, and the agency by which their transport 
has been effected, forms one of the most interesting chapters in the phys- 
ical history of the earth. 

- The results of his observations on the fauna of this region will be com- 
municated hereafier. 

The execution of the maps was confided to Mr. William Schlatter, and 
we do not pay him an underserved compliment when we say that he has 
completed the work with consummate skill and ability. Much of this work 
has been executed in the midst of the forest, beneath the shelter of a tent. 

The investigations of Mr. W. D^ Whitney were mainly directed* to the 
Jfora of this region. His remarks on the nature of the forest trees, their 
geographical distribution and the economical uses to which they may be 
apjdi^d, will be incorporated in a subsequent report. 

Before concluding this introduction we desire to return our thanks to 
the several captains of mines for their hospitality and for the facilities 
afforded us in investigating the phenomena of veins. Without exception, 
we have found them intelligent and ready to communicate all of the^in-p 
formation in their possession. 

To the linear surveyors, particularly to Mr. John BurJ, we desire to 
render our thanks for the communication of valuable information. 

To the late surveyor general, Hon. Lucius Lyon, of Detroit, we also 
desire, in a public manner, to express our thanks for his promptness in 
furnishing plats, and for other aid rendered in the prosecutibn of this work. 

We are fully aware that this report is, in many respects, defective; such 
as must necessarily result from the investigation of a wild and almost 
unbroken wilderness, with limited facilities at our disposal. We trust, 
however, that we have accomplished something in elucidating its true 
geological structure and its vast mineral resources. 
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CHAPTER I. 

PHYSICAL 6E0GRAFHT. 

Boundaries of the Lake Superior land district, — Extent of the lake, — 
Islands, — Harbors. — Bays. — Coast. — Michigan. — Extent. — Bay0, 
— Islands. — Huron. — Rivers. — Mountains. — Table of heights. 

The region which forms the immediate subject of this report is bounded 
on the north by Lake Superior, on the east by the St. Mary's river, on 
the south by Lakes Huron and Michigan, andf on the west by the Mon- 
treal and Menomonee rivers, including the several islands belonging to 
the United States, and within the jurisdiction of Michigan. It is known 
as the Lake Superior land district y and contains an area of 16,237 square 
miles. 

It is included between latitude 46^ and 49° north; and longitude 83^ 
45' and 90° 33' west from Greenwich. Its coast, more than 800 miles in 
extent, is washed by three of the great North American lakes. 

Lake Superior, the largest expanse of fresh water on the globe, contains 
32,000 square miles. Its surface is elevated, according to Captain Bay- 
field, of the English Admiralty survey, 627 feet above the ocean-level, 
while portions 'of its bed are several hundred feet below; thus forming one 
of the deepest depressions in the surface of the earth, excluding those 
portions covered by the oceanic waters. Its coast is 1,500 miles in extent; 
Its maximum length, from Gros Cap to Pond-du-Lac, in a direct line, is 
355 miles; its maximum breadth, from Grand island to Neepigon bay, 160 
miles. 

The shape of the lake is very irregular, its widest expansion being near 
the centre, while its extremes are contracted. Its northern shore is rocky, 
affording many bold headlands, and many deep and spacious bays. Nu- 
merous groups of islets gird the coast, which appear to be peaks, or 
aiguilles, connecting with the mam rock far below. 

Of the larger class may be mentioned St. Ignace, at the outlet of Nee- 
pigon bay, 1,300 feet in height; and Pie island, at the outlet of Thunder 
bay, which rises to the height of 850 feet. They are both composed, in 
the main, of rocks of igneous origin, and present bold and picturesque 
outlines. 

The southern coast is studded with fewer clusters. Towards the head 
of the lake there is a group known as the Apostle islands, composed ol 
sandstone, and attaining an inconsiderable elevation. The channels be- 
tween them afford good harbors, accessible from every point. La Pointe, 
situ&ted on Madaline island, is already a place of some commerce. 

Grand island, about midway between the extremes ot the lake, affords 
one of the finest and most beautiful harbors in the world. Its northern 
shore, where exposed to the surf, is lined with high cliffs of sandstone; 
but the southern portion slopes gradually to the water's edge. 

Towards the eastern extremity are several low islands, composed of 
sandstone, which are of no great importance. 
In addition to these are two remarkable islands in the midst of the 
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lake, both of which are due to volcanic action. These are Isle Royale 
and Michipicoten; the former belonging to the United States, the latter to 
Great Britain. 

Isle Royale is situated jn the northwestern part of the lake, being inter- 
sected near the centre by the 89th degree of west longitude, and the 48th 
of north latitude. Its course is northeast and southwest; its length 
about forty-five miles; its width about eight miles; its area two hundred 
and thirty square miles. 

It is traversed by numerous parallel ridges, running with the course of 
the island, which nowhere attain an altitude of more than 600 feet above 
the lake-level. At the northeast extremity they are prolonged beyond 
the main land, and resemble the fingers attached to the human hand. 
These fingers afibrd safe and commodious harbors. The numerous long 
and narrow inlets which indent the coast result from its geological struc- 
ture. Alternating bands of soft amygdaloid and hard crystalline green- 
stone, which oppose unequal resistance to the action.of the elements, have 
contributed to form the peculiar outline of the coast. Powerful currents, 
at no remote epoch, swept over the island in a southwesterly direction, 
which ground down the softer beds and polished and grooved the harder, 
to their very summits. So thorough was this process, and so slightly 
have the harder materials, in the lapse of time, yielded to the ordinary 
action of the elements, that these grooves can be observed over surfaces 
of great extent, sharp and well-defined. No tree takes root upon these 
polished surfeces; the lichens even cannot find. sustenance. The island 
everywhere presents a desolate appearance. Barren rocks; a dwarfed 
growth of cedars and birches, hung with drooping moss; abrupt clifis, 
impassable marshes — these are the striking characteristics. The caribou, 
the lynx, and the rabbit are among the few animals that roam over its 
sur^e; the hawk, the owl, and the pigeon represent the feathered tribe. 

Where the igneous rocks prevail we find deep and spacious inlets, 
among which may be mentioned Washington harbor on the west, Todd's 
harbor and McCargoe's cove on the north, the deep recesses formed by 
Locke's point, Blake's point: and Scovill's point, on the east, and Rock 
harbor, Chippewa harbor, and Siskawit bay on the south. The southern 
point of the latter bay, which consists of sandstone, is approachable from^ 
the southeast, and also from the south, by a narrow and intricate channeU 
It abounds in hidden reefs, running parallel with the main land. 

The numerous ridges which traverse the island longitudinally are uaf^ 
formly bare and precipitous on the northwest and sloping on the southe«st. 
The intervals are occupied by small lakes, wet prairies, or cedar swaD3>ps. 

Michipicoten is situated in the northeasterft portion of the lake. It is 
eighteen miles in length, and rises to the height of eight hundred feet 
above the water. It is a mass of greenstone, and one of tlie points 
selected by the Quebec Company for mining operations. 

In the midst of the lake is a remarkable islet, known as Stannard^s rock,, 
ao called in honor of Captain Charles C. Stannard, by whom it was dis- 
covered in 1844, while sailing the brig Astor. 

It has been erroneously described as an isolated peak or needle, shoot- 
ing up from the bottom of the lake, and affording deep soundings on. 
every side. Such, however, is not the case. It rises about four feei 
above the water-level, and exposes a surface of fifty feet in length and 
twenty in breadth. During a storm the waves sweep over it, but its poai- 
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tion is indicated by a long line of breakers. Professor Mather, who vis- 
ited it in 1846, thus describes it in some MS. notes communicated to us: 
^*A dangerous shoal extends a mile or more to the NNE. of the rock, and 
another, as indicated by the ripple, to the NNW. In approaching it, we 
passed over numerous ridges and deep troughs between — the rocky bot* 
tom plainly in view from ten to fifteen and twenty feet below the surfece.'' 
To the south and southwest of the nKk the water is deep, even at its 
base. It is a sandstone of a dark red color, and somewhat metamoii 
phosed by heat, and disposed in nearly horizontal layers. Its bearings, 
from the most reliable information, are, from Manitou island, at the head 
of Keweenaw Point, SE. ^ E. 27 miles; from Point Abbaye, E. by "N. 
f N. It lies in the direct route between Grand Island and Keweenaw 
Point, so that it is necessary for the navigator to malce adetour to avoid it. 

This is the only reef known to exist in the midst of Lake Superior, 
and it is a matter of surprise that it remained so long undiscovered. 

Professor Mather i^ates that at the time of his visit a strong current was 
setting eastward, which drifted the vessel more than half a mile from her 
course. The lake was calm and the breeze light; the approach to the 
rock, therefore, is dangerous even under the most favorable circumstances. 

The northern shore is much more deeply indented than the southern. 
Among the deepest of these indentations may be mentioned Neepigbn, 
Black and Thunder bays, which, for the most part, are lined with eleva- 
ted ridges extending down to the water's edge. No. place in the north- 
west presents a view of greater magnificence than is afforded in the vicin- 
ity of Fort William. Blackened walls of slate and trap, covered with a 
dwarfish growth of cedar and birch, are seen on eveiy side. To the 
south Pie island rises out of the lake, like an immense castle, to the 
height of 850 feet: to the west, McKay V mountain, a thousand feet in 
height, overhangs the valley of the Kaministiquia, its flanks composed of 
basaltic columns as regular as those of Staffa: to the east. Thunder cape, 
1,350 feet in height, with unbroken cliffs extending for seven miles, re- 
sembling a vast colonnade, juts into the lake, beyond which the eye rests 
upon a d^k expanse of water bounded only by the horizon, while to the 
north serried ranges^of mountains rise one above the other until their out- 
lines are dimly traced against the sky. 

The general trend of the southern coast is east and west, to which, 
however, Keweenaw Point forms a remarkable exception. Starting firom 
its base, it projects for fifty miles into the lake, taking a northeasterly di- 
»rection; then curving inwardly, it pursues for twenty miles an easterly 
<jouTse, terminating in an abrupt headland which rises to the height of 
^800 feet above the lake. This configuration is due to a range of trappean 
chills, which in their widest expansion do not exceed twelve miles, or 
attain an elevation greater than 900 feet above the lake. 

The southern coast is less rock-bound and irregular than the northern. 
The principal indentations are Chaquamegon bay, Keeweenaw and 
Huron bays. This difference in the character of the two coasts results 
firom the diversity in their geological structure. 

Where the rocks consist of different degrees of hardness the coast pre- 
sents numerous inlets, bays, and harbors, with deep but narrow channels; 
but where the rocks are of nearly uniform consistency, the shores are 
gently curved, the bays wide, and the harbors sparse. Thus it will be 
seen, by inspecting the geological map, that where the igneous rocks pre- 



Doc. No 69. 21 

vail, the coast is finely indented; where the sandstones prevail; the coast is 
gently curved. Copper harbor, Agate harbor, and Eagle harbor are ex- 
cavated in a belt of amygdsdoid, included between two belts of conglom- 
erate, which offer greater resistance to the action of the sea and the 
atmoKphere. A stream or a fissure may have served originally as an inlet 
to the waters, whose excavatory power was circumscribed by the harder 
and firmer sedimentary, rocks. 

Between Eagle harbor and the Montreal river the coast, composed of 
sandstone, presents no projecting headlands, no sheltered bays. To the 
east of Keeweenaw bay there are several bold projections which result 
from the joining of rocks of unequal resisting power. The heads of the 
promo.ntories generally consist of granite or basalt, connected with the 
main land by Low and narrow spits of sandstone. Granite Point and 
Presqu'lsle are examples of this kind. Within the present century the 
connecting link may be severed, and the promontories become insulated 
like Che Huron islands, which at no remote epoch were undoubtedly con- 
nected in a similar manner with the main land. 

I^ke Superior occupies an immense depression, which has bcien for the 
most part excavated out of the soft and yielding sandstone. Its configu- 
lation on the east and nprthtias been determined by the irregular belt of 
granite before noticed, which forms a rim effectually resisting the further 
encroachments of its waters. Limited patches of sandstone, such as 
Caribou, Parisien, and Maple' islands, have escaped the process of de- 
molition, and indicate the ancient limits of the detrital rocks. 

The configuration of that portion of the lake lying west of longitude 
88^ appears to have been caused by two axes of elevation extending, in 
poraUel lines from the northeast to the southwest, which upraised the 
3andstone, causing it to form a synclinal valley. Another valley of a like 
character occurs south of the trap range of Kewfeenaw Point and the On- 
tonagon region, in which the water has excavated a deep and spacious 
bay; but its encroachments are limited in that direction by the granite 
bosses of the Huron mountains. Let any one who doubts that the con- 
figuration of the lake results from geological causes consult the map of 
this region^ and he will be satisfied that all the projections and indenta- 
tioas of the coast conform in a remarkable degree to the main lines of 
upheaval. 

The southern coast of this district is washed by the waters of Lakes 
Huron and Michigan. The superficial area of the latter is nearly a third 
less than that of Superior, being twenty-two thousand square miles, 
vhile in depth it is not much inferior. It is elevated five hundred and 
teventy-eight feet above tide-water, and depressed forty-nine feet below 
Lake Superior. The rocks which compose its rim are of a sedimentary 
nature, and afford few indentations suitable for harbors. The immediate 
fihores are low, and lined in places, with immense sand-banks. The water 
shoals gradually in approaching the coast. Green Bay in other countries 
would be regarded as a lake of great ^magnitude — its length being one 
hundred miles, its average breadth twenty. Great and Little Traverse 
bays occur in the eastern coast, and Great and Little bays d 'Enoch in 
the northern, l^he maximum length of the lake is three hundred and 
twenty miles, its maximum width one hundred, and its circumference , 
somewhat less than one thousand miles. Its form is oblong, with much 
unijformity in its outlines. The islands are sparsely distributed > aai 
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attain an inconsiderable height. Two clusters occur— one at the outlet 
of the main lake, the bther at that of Green Bay. 

Lake Michigan is connected with Lake Huron by the Straits of Macki- 
nac, forty miles in length, and four in breadth. At the narrowest point 
within this strait there are two considerable islands — Bois Blanc and 
Mackinac. The former is a low, wooded island, twenty-five miles in cir- 
cumference. 

Mackinac is only about three miles in diameter, and rises to the height 
of three hundred and fifteen feet; it is walled on every side by bare cliflTs 
' of limestone, which afford many scenes of picturesque beauty. As a 
military post, it may be considered as the Gibraltar of the lakes • For- 
merly it was one of the principal depots of the American Fur Company; 
but of late years the traffic has rapidly declined. The commanding posi- 
tion of MacKinac did not escape the keen eye of the Jesuits. Efciblon 
speaks of it, in 1670, as the centre of three great lakes; and from that day 
to the present it has been an important point — a sort of council ground — 
in the negotiations between the two races. The harbor is excellent. 
There is nothing to make this island a place of any great commercial im- 
portance; but had the government relinquished the fee of the lands, it 
would have presented a far different appeSrance firom what we now be- 
hold. Michimackinac signifies big turtle, so called from a fancied re- 
semblance in the contours of the island to the form of that animal. 

Lake Huron is little inferior in dimension^ tp Michigan^ its greatest length 
being two hundred and sixty miles; its greatest breadth one hundred and 
sixty. Its circumference is eleven hundred miles; its area twenty thousand 
^ four hundred. Its shape is that of an inverted cone. Georgian bay, one 
hundred and seventy miles in length and seventy in breadth, forms the 
northeastern portion, and lies exclusively within the British jurisdiction. 
Saginaw, a deepand wide-mouthed bay on the western coastals the principal 
indentation. The rim of the lake is composed for the most part of de- 
trital rocks, which are rarely exposed. In the northern portion of the 
lake, however, the trap rocks on the Canada side intersect the coast. 
The waters possess great transparency, and extend to a depth not sur- 
passed by those of Superior and Michigan. They rarely attain a tem- 
perature higher than 50°, and are stocked with fish of the finest flavor. 
The surface exhibits the dark-blue, or blue-black, so characteristic of the 
ocean. 

The northern coast, in the vicinity of the outlet of the St. Mary's, 
abounds in numerous clusters of islands, which form the most attractive 
feature in the landscape. Captain Bayfield is said to have landed on ten 
thousand, in the prosecution of his survey, and to have estimated the 
whole number at thirty thousand. 

The following table, with sOme alterations, exhibiting the area, eleva- 
tion above the sea, and depth of the five great lakes, is taken from \h% 
report of S. W. Higgins on the topography of Michigan: 
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Lakes. 



Superior . 
Michigan 
Huron . . , 

Erie 

Ontario . < 



Total, 



Greatest 
length. 



Jtfttes. 

355 
320 
260 
240 
1.80 



Greatest 
bread th« 



Mean depth. 



Miles, 

160 

100 

160 

80 

35 



Fcft. 

900 
900 
900 
84 
500 



Height 
above sea. 



Ftet. 

627 
578 
578 
565 
232 



Area in square 
miles^ 



32, 000 

22,000 

20,400 

9,600 

6,300 



90,300 



The entire area drained by these lakes is estimated, on the same au- 
thority, at 335,515 square miles. 

This district is a part of that immense plain bounded by the Appala- 
chian chain on the east, and the Rocky mountains on the west, and ex- 
tending north and south from the Gulf of Mexico to the Arctic sea. Its 
mean elevation above the se» is less than a thousand feet, and its culmi- 
nating points nowhere exceed 2,500 feet. They can hardly be dignified 
with the name of mountain chains, but may be regarded as the more ele- 
vated portions of a gently rising and widely extended plateau. 

The beds of the great lakes are depressions, reaching far below the 
ocean level. 

In this plain, with their branches interlocking, the tv/o great rivers of 
North America have their origin — the Mississippi and St. Lawrence; the 
one discharging its waters, through many mouths, into the Gulf of Mexi- 
co^ the other expanding into a gulf many hundreds of miles in extent be- 
fore it becomes merged in the ocean. 

These rivejrs are as diverse in character as in direction. The 
Mississippi is the longer, but the St. Lawrence discharges the greater 
volume of water. The one abounds in difficult rapids, the other in stu- 
pendous cataracts — the one is subject to great fluctuations, the other 
preserves an aln^ost unvarying level. The waters of the one are turbid; 
those of the other possess an almost crystal purity. The one affords few 
lake-like expansions; the other swells into vast inland seas. Both have 
become the great highways of commerce, enriching the regions through 
which they flow, and supplying the inhabitants with the varied products 
of distant climes. 

Lake Superior is fed by more than 80 streams, none of which attain any 
considerable magnitude, and are adapted only to canoe navigation. 
Those which flow down the northern slope of the basin are longer than 
those of the southern, and the water, being more exposed to the direct rays 
of the sun, possesses a higher temperature. They all have rapid descents, 
and, flowing over rocks which oppose great resistance to the action of 
water, abound in falls and rapids. The carrying-places around these 
obstructions aje known as ^^portages." Communication throughout the 
northwest between distant points is effected almost entirely with the 
canoe. It serves the same purpose as the ship on the ocean, or the camel 
on the desert. This kind of inland navigation has created a class of men of 
soarked peculiarities, known as voyageurs. They are a hardy race, pa- 
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tient of toil, and cheerful under the most \intoward circumstances. In 
their frail barks they pass from Lake Superior to the Mississippi^ to Hud- 
sonfs bay, to the Pacific, and even to the Arctic ocean. 

Rivers. — Rivers are the great arterial features of our globe; they define 
the valleys, give boundaries to the hills and mountain ranges, and if 
traced to their source, enable us, with the aid of a few well determined 
culminating points of contiguous ranges, to trace upon our charts the 
general feature of the country through which they flow.* This know- 
ledge is particularly desirable at this day, when rapid commuiiication is 
sought between distant points by means of railways. By barometrical 
observations extended over most of the district the elevation of the water- 
shed line has been determined. These will aid in the selection of the 
most practicable route between the two lakes, and enable the observer to 
form a pretty connect idea of the physical features of the region. 

The following diagram shows the course of the water-shed in this dis»» 
trict. It is represented by the irregular dotted hues: 



^jrjts c 3rsi2ff L y^ ^ 

1/ XiAJcn sacHifrAar 

It will be seen that the streams flowing into Lake Michigan, in tTie 
eastern portion of the district, head near Lake Superior. Proceeding 
west, the line is deflected from the upper lake, and another line diverges 
towards the northeast. The main line is due to the upheaval of the 
granite; the secondary line to that of the trap. 

We will describe the rivers of this region in their order of succession^ 
rather than with reference to their magnitude. ^ 

The Montreal is a river of no great magnitude, being navigable above 
the falls at its mouth by canoes only during the time of flood. It is formed 
'by the union of the Pine and Balsam rivers, thirty- four miles above its 
mouth, following its meanders. At this point, according to Captain Cram, 
it is eight hundred and four feet above Lake Superior. Flowing over haxd 
unyielding rocks, it abounds in numerous rapids and cataracts. Near its 
mouth it is precipitated eighty feet over a sandstone ledge. Pour miles 
up, there is another fall of about the same height, but much more pictur- 
esque. The aboriginal name of this stream is Kawusijiwang-sepiy or 
White Falls river. 

The Black and Presqu^Isle are .streams of considerable magnitude^ 
which have their sources in the granite near the southern limits of the 

-- » — ■ — - — ■ — ■ — ■ ' — » 

• Captain F. W. Beechey, R. N.— Maaual of Scientific Inquiry, art. "Hydrography*** 
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district. Tliey flow northwesterly, and, breaking through the trap range;, 
discharge themselves into Lake Superior. 

^rhe Ontonagon — or Nantonagan, according to the orthography of the 
Jesuit map — ^is the largest of all of the streams within this district which 
flow into Lake Superior. It has three principal affluents which com- 
bined, drain an area of not less than thirteen hundred square miles. 
Their sources are found near the southern limits of the district, inter- 
locking with those of the Chippewa and Menomonee. One of the afflu- 
ents of the west branch drains a large inland Uke, known as Agogebic or 
Little Fish lake, which lies about seven hundred feet above the main lake. 
The waters are clear, cr»ld, and deep, and sw^m with fish of the finest 
flavor. After leaving this lake, the course of tne stream is northeast along 
the junction of the sandstone and trap, until it unites with the main river, 
and has, in pl3u;es, excavated a channel in the sandstone to thQ depth of 
one hundred feet. After this junction the combined stream turns abruptly 
to the north, flowing across the trap range in a natural depression, 
through which it finds its way to the lake. The southern and eastern 
branches, for a greater portion of their courses, flow through a country 
deeply covered with stratified clays, and their channels are excavated iu 
the yielding beds. The banks in places rise to the height of one hun- 
dred and fifty feet, and are so precipitous that it is a task of great labor 
to clamber to their tops. The depth of water in each of these branches 
is sufficient to float a canoe, but numerous portages occur in consequence 
of the great accumulation of drift-wood. Some of these "rafts" are fifteen 
lods in extent. 

At the mouth of the Ontonagon there is a sand-bar, on which there is 
ordinarily from five to six feet of water. During the spring-flood this bar 
is often washed away, but it is reformed by the northerly winds, which 
drive in a heavy sea. The extension of piers from this point fpr the dia- 
tance of four hundred feet seaward, so as to confine the current within a 
narrow compass, would remove this obstruction and render the entrance 
«t all times accessible. The '.bar once passed, there is a spacious harbor 
two hundred and fifty feet in width and eight miles long, with' a depth of 
water between twelve and fifteen feet. The mouth of the river has already 
become a place of much importance, and an improvement of this kind 
would be of great value to this portion of the mining region, although its 
construction would be a work of much labor and expense. The nearest 

Siiiits where vessels can take refuge in a storm are La Pointe and Eagle 
arbor, each of which is about seventy-five miles removed. 
A keel-boat seventy-five feet in length, and capable of carrying ten tons, 
plies between the mouth of the river and the Minnesota landing, distant 
fifteen miles. Three miles below this point occur the Grand rapids, which 

Ejsent a very serious obstruction to the navigation. These, however, 
ve been so far improved by removing the boulders firom the channel, 
fliat boats can ascend by poling or warping. 

Between Keweenaw Point and the Ontonagon there are several small 
streams, which have their origin in the trap range and flow northward into 
Ijake Superior. Their descent is rajiid, and they afford an abundant sup- 
ply of hydraulic power. Two inconsiderable streams occur near the head of 
'keweenaw Point, Eagle and Montreal rivers. The former flows along a 
longitudinal valley for a distance of six miles, then breaks through the 
jtrap range at^ neafly right-angles with its former course, and is precipitated 
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into the lake. It is the only stream of any magnitude in the vicinity of 
the mines on the Point, and its waters have been already employed in 
the washing of the ores. 

The Little Montreal flows through a longitudinal valley .between two 
ranges of trap, and enters the lake a little below the eastern extremity of 
the point. » 

The Sturgeon, with the exception of the Ontonagon, is the largest river 
on the northern slope of the axis between Lakes Superior and Michigan, 
and its sources are elevated more than a thousand feet above its outlet. 
The area drained by its tributaries is five hundred and seventy- five square 
miles. Fox the first twenty miles its course lies through the granite and 
metamorphic rocks, and the descent is rapid; after that it enters a broad 
and slightly undulating plain deeply covered with transported materials, 
and discharges itself into Portage lake. Its entire length, including its 
sinuosities, is not less than sixty-five miles. For the last fifteen miles of 
its course, it runs parallel with Keweenaw bay. Between its mouth and 
township 51, range 34, its course is very tortuous. Its banks are composed 
of clay, with pebbles intermixed, and rise from six to eight feet above its 
surface. Its width at this point is about one hundred and forty feet, its 
depth about four feet, and a luxuriant growth of forest trees, consisting of 
elm, maple, linden, and black ash, lines its banks. 

After crossing the correction line the country changes in its character. 
The ravines ^re numerous and deep, and the ridges of sand and clay at- 
tain a higher altitude. A change is also observable in the forest trees, the 
cedar, fir, and white birch supplanting the elm, the maple, and the 
ash. 

One of our party, Mr. Hill, ascended this river in a canoe for a distance 
of twenty-five miles. His progress was occasionally obstructed by drift- 
wood, around which he was compelled to make portages. The lower 
portion of this valley may be regarded as among the best agricultural 
tracts in the northern peninsula. The Sturgeon has, in the course of 
ages, formed a delta at its mouth about four miles in extent. It con- 
tains many lagoons, which at one time formed the bed of the river. 
This bottom annually yields a luxuriant crop of blue-grass, which is 
mowed and conveyed to L'Anse.* 

Portage lake, which may be regarded as an expansion of Sturgeon river, 
lies in the form of a rhomb at the base of Keweenaw Point. It is about 
eighteen miles in circumference, and has three principal arms — one con- 
necting with Keweenaw bay, another with Torch lake, while the third 
extends to within a mile of Lake Superior, on the northwest side of the 
Point, across which there has been a portage from time immemorial.f 
■ — ' ' ' . ■ »i » 

* L^Ange properly signifies ** the bay, or creek," but throughout this region it is applied to 
designate the settlements at the head of Keweenavir bay. These consist of a Catholic mission 
on the west side, and a Methodist mistjion on the east. There are about four hundred souls, 
consisting of Indians, half-breeds, and whites ; the first largely predominating. Their pursuits 
Consist in fishing and hunting; cultivating, however, patches of potatoes, for the growth of 
which the soil is admirably adapted. At each mission there is a school. The government 
employs a blacksmith, a carpenter, and a farmer, whose duties are to aid and instruct the In* 
dians m their respective arts. There are also three or four traders who furniKh the Indians with 

foods, in exchange for fish and peltries. At the head of the bay is a saw-mill owned by Mc 
toswell, which • annually turns out twenty thousand feet of lumber, worth from ten to thi»-. 
tfien dollars per thousand at the mill. 

t Father Reng Mesnard was lost while crossing this portage, on the ^th of August, 166 L 
It is strange that no headland, or lake, or bay, throughout this yast region, bears the honorod 
name of him who was the first white man to explore them. 
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By pursuing this route between La Pointe and L'Anse, the distance is 
shortened about eighty miles. The river connecting Portage lake with 
Keweenaw bay is about four miles in length, being broad and deep. The 
water on the bar at the mouth, however, is but about four feet deep. 

Between Keweenaw bay and White-Fish point there are no large rivers. 
The principal streams are the Huroriy Deady (Du Mort,) Ca?^, Chocolate^ 
Zm Prairie, and Two-Hearted, They have their sources near the lake, 
and descend rapidly, affording abundant water-power. They are not 
navigable for canoes even, except for short distances, but their mouths, 
for the most part, afford tolerable boat harbors. 

The Teqvumenen is among the largest streams on the northern slope. 
Its length is sixty-five miles, and the area drained by it not less than six 
hundred square miles, and its course is nearly parallel with that of the lake 
coast. It can be ascended to the foot of the falls fifteen miles up, in coast- 
ing boats, and still further in canoes by making portages around the pb- 
•tructions. 

Passfng to the. southern slope of the axis, the Manistee is the princi- 
pal river in the eastern portion of the district. It drains a flat, swampy 
country, about 1,300 square miles in extent. It has four principal afflu- 
ents which come in from the northwest, some of whose branches head 
within five miles of the Lake Superior coast. Over this area are scattered 
numerous lakes which serve as reservoirs to collect and retain the super- 
fluous water. * 

The White-Fish, Escanaba, and Fort rivers flow into Little Bay 
dM4noch. Each drains an area varying between 400 and 500 square miles, 
and all may be ranked among the second class rivers of this region. 
Their banks are covered with pine forests, and large quantities of lumber 
are annually shipped to Chicago and other ports. 

The Menomoueey which forms in part the boundary between Michigan 
and Wisconsin, is the largest river within this district with the exception 
of the St. Mary's. Some of its sources lie within fifteen miles of Lake 
Superior — its outlet is two hundred miles distant. Its eastern branch, 
called the Machigainig, or river flowing from a big lake, rises in the Huron 
mountains, which are 1,249 feet above Green bay. After crossing the 
summit level in township 48 north,' range 32 west, there are a series 
of natural meadows covered with grass, through which flows a small, 
clear stream, across which one may leap#vith ease. After pursuing this 
for about; three miles, we come to where it discharges itself into a small 
lake called by the Indians, Sagiagdris. This is the head of canoe navi- 
gation between Keweenaw bay and Green bay of Lake Michigan,* and 
Ues 1,049 feet above that lake. There are two other lakes in close prox- 
imity, connected together by tortuous streams. A sharp ralige of granite 
hills bounds them on the north, while to the south the country is level 
and marshy. Between the second and third lakes occurs Portage No. 1, 
three-fourths of a mile in extent, and on the right bank of the stream. 

* • In the fall of 1848 we passed over this route to Green Bay. Our canoe was borne by two 
Toyageurs from L'Anse to this point, distant twenty-five miles, over elevations 1,200 feet above 
the lake, through cedar swamps where for miles we had to iicw our way, and wade through 
meadows knee-deep in water. It was a herculean feat of strength and endurance, accomplished 
in little more than two days; and Agindos, whose shoulders bore the bulk of the burden, de- 
■ervee to be pariicuiarjy named As this route is practicable) but .never travelled except 
by Indians, we willTlescribeit with some nunuteneaa. 
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The descent is twenty-four feet — the channel being filled with numerous 
boulders. Portage No. 2 is on the left bgink of the stream, a short dis- 
tance above the point where it discharges itself into the Machi-gummi, or 
Big lake, (section 25, township 48 north, range 31. west.) The Portage 
is three-fourths of a mile long — the descent twenty -nine feet. 

Machi-gummi lies 1,014 feet above Lake Superior. It occupies the en- 
tire length of township 48, range 30, and in its southern prolongation 
extends into the adjoining township. On the north it is bordered by a 
range of hills rising in conical knobs to the height of two hundred feet: 
on the south, the country is less elevated. Its surface is dotted with 
numerous small islands rising up dome-shaped, with much regularity of 
outline. These summits are clothed with a dwarfish growth of cedar and 
fir, while their sides exhibit blackened masses of hornblende. 

This lake is seldom visited by the white man, but the Indians resort 
here to hunt and trap. Along its shores are valuable deposites of iron, 
and its solitude may be disturbed within the present century by the 
sound of the forge-hammer and the puff of the steam-engine. ^ 

At the outlet of this lake the stream becomes augmented to the width . 
of sixty feet, with an average depth of two feet; and the descent is very 
rapid: the water is highly colored, and flows over a gravel bed. 

About a mile below the outlet occurs the third portage, on the left bank 
of the stream. It is a mile in length ; the descent 35 feet. The bed of 
the stream is filled with boulders of hornblende and granite. Portage 
No. 4 occurs in section 7, township 46, range 29, on the left bank. Length 
half a mile, descent 14 feet. • 

Between these two portages the river is confined within narrow alluvial 
banks, but it occasionally enlarges into lake-like expansions which ai© 
fringed with tall grasses. These become the resort of innumerably waterr 
fowl, while the wooded banks are the chosen haunts of the beaver and 
pft^r. Pealed sticks of yellow birch, often seen floating in the stream^ 
indicate the proximity of the former, while numerous "slides" in the 
plastic clay-banks show that we were in the neighborhood of the latter. 

This portion of the country, though elevated, contains few ridges. 
The rocks rarely emerge to the surface, but are concealed by heavy 
accumulations of sand, clay, and gravel, mingled together pele-mele. 
The sti-ieam descends rapidly, and its channel is filled with large blocks 
of hornblende and granite. ^ 

Near the north part of township 46, ranges 29 and 30, a lidge rising 
two hundred feet above the surrounding level is seen, ranging north of 
west. Towards the river it presents a nearly unbroken cliff one hundred 
and thirteen feet in height, which, on examination, proved to be nearly 
pure specular^oxide of iron. 

Portage No. 5 is on the right bank of the river, in township 45, range 
29; length two and a half miles. The river for a long distance above 
presents a series of rapids, many of which are difficult and dangerous.* 

* We have indicated on the general map the position of the rapids; and in this report we have 
described their character with seme minuteness. We have done this for the benefit of future 
navigators. When one arrives at the head of a rapid white with foam and dotted with pro- 
jecting rocks, he is desirous of knowing beforehand whether the descent be practicable; for once 
within the current, there is no power to retrace. 

We have often had occasion to admire the dexterity displayed by our Indian voyageurs in 
descendmg long and difficult rapids. It requires a quick eye instantly to detect the deepest part 
Qt the channel, and to determme, by the 'bj;eak of the water, the position of hidden rockfr-«a 
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The descent between the foot of Portage No. 4 and the head of Portage 
No. 5 is eighty-seven feet; the descent of Portage No. 6 is thirty -seven 
feet. 

Portage No. 6 is on the line of sections 29 and 30, township 44, 
riange 29; length one-eighth of a mile. It is cansed by an accumulation 
of flood- wood, so thickly matted that bushes and flowers have taken root, 
and flourish luxuriantly. Here the winter trail to Green Bay passes, and 
the mail courier has availed himself of this obstruction to cross the river. 
Within this township the Machigamig receives from the right its two 
principal tributaries, the Mitchikau or Fence river, and the Nebegomiwini 
or Night-watching river. The origin of these terms, as explained by our 
Yoyageurs, was this: At one time the deer were observed to be very 
numerous about the mouth of the former river, and the Indians, to secure 
them, built a fence from one stream to the other. They would follow 
rather than overleap this barrier, until they were entrapped by their con^ 
cealed foe. This method of capturing the deer is also practised on the 
Menomonee. 

The latter stream abounds in beaver and other game; and it is the prac- 
tice of the Indians, in the clear moon-light nights, to watch on its banks 
for their appearance; hence tlie origin of the term. 

Portage No. 7 is about two miles below the mouth of the last-named 
river, (township 43, range 31.) It occurs on the right bank, and is only 
one- quarter of a mile in length. The river here falls perpendicularly nine 
feet A high range of slate rocks, rising from the immediate banks one 
hundred and fifty feet, was observed. 

Portage No. 8 (township 48, range 31) is over a ridge of hornblende 
and feldspar rocks, through which the river has excavated a channel: 
length cme-eighth of a mile, descent seventeen feet. 

Portage No. 9 is in the same township and range, about four miles be- 
low the former, on the left bank of the river; it is one mile and three- 
quarters long, the descent being forty-two and a half feet. The ridge, 
bearing north 72° east, attains an elevation of one hundred and fifty feet, 
whose summit is composed of granite, but the flanks consist of horn- 
Uende and mica slate, folded over it like a mantle. The banks of the 
stream are lined with precipitous ledges, and, altogether, it forms one of 
the most beautiful and romantic gorges on the Machigamig. The country 
in this vicinity is traversed by numerous ridges, more or less broken, 
which nowhere attain a great elevation. The rocks emerge to the susr- 
fcce* at short intervals, and the inmiense accumulations of drifl noticed 
ibove are wanting. 

Portage No. 10 is in the north part of township 42, range 31, about a 
milQ and a half below the latter, on the left bank of the stream: length 
one mile and an eighth. The current is rapid both above and below, the 
descent between the two being fifty-six feet. At the foot of the rapids 
aie several small islands which divide the current. 

The last portage (No. II) is about one-quarter of a mile above its jnnc- 
tioh with the Menomonee. It is on the right bauik of the stream, and one- 
eighth of a mile in length. The river here breaks through a ridge of 



Tigoroas hand to guide the frail canoe as it dashes on its tortuous course with the speed of a 
nee-horse. Accidents often occur, but fortunately the means of refitting are always at hand- 
to wU, birch bark and spruce gum. 
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hornblende slate, over which it is precipitated twenty -four feat. It is the 
most romantic of all the cascades on the Machigamig. 

The length of this stream from Sagiagans, following its meanders^ is 
about seventy miles, and its general course is south of west: the area drained 
by it is nearly eight hundred square miles. The Brule,, or Wesacota, 
here joins it on the right, and, after the junction, the united streams taka 
the name of the Menomonee. 

The Brule has its origin in a lake of the sa:me iiame, through which 
passes the south line of the boundary of this district. It is one of a chain 
of beautiful lakes which extends almost uninterruptedly along the whole 
southern border. The current is rapid; but only two portages occur in its 
course, about ten miles above its mouth, near the junction of the Mequa- 
cumecum, in township 41 , range 32. The stream is eighty or ninety feet 
in width, its bed rocky, and its banks studded with a thick growth of 
cedar, tamarack, and birch, whose overhanging branches often obstruct 
the passage of a canoe. The Indians have been accustomed to ascend 
this river from time immemorial, on their route from Green Bay to Vieux 
Desert, and numerous camping-grounds are to be found along its banks. 
Its ascent is at all times practicable in a light canoe. The Mequacume- 
cum is its principal affluent, which rises near the sources of the Sturgeon 
It has as long a course, and grains as great an area, as the Rml^ itself. This 
river, too, is frequently ascended by the Indians in their passage to Lake 
Superior. The length of the Brule is about fifty miles. The area 
drained by the Brule and Mequacumecum contains about nine hundred 
square miles. 

The Menomonoe may be characterized as a river of cataracts and rapids. 
Although it pours down a large volume of water, expanding in places to 
a width of 600 feet, so numerous are the obstructions, that it can "never be 
adapted to.other than canoe navigation. 

Within the distance of twelve miles from the junction of the before 
described streams two portages occur, but the rapids at these places are 
sometimes run by voyageurs who are acquainted with the channel. 

A i^hort distance below Bad Water lake, two falls occur within the 
space of a little more than a mile, the descent in eaeh case being about 
nine feet.* The portages are short, and both are on the left bank of the 
river, and over ridges of chlorite slate. * 

Great Bekuenesec (Smoky) Falls are situated in township 39, range 30, 
and are the most picturesque of all the cascades on the Menomonee. ^The 
portage is one mile and a half in length; and '^ within this distance, "*says 
Captain Cram, *Uhe descent is 134 feet. This amount is divided 
into several chutes, with intervening rapids. The general aspect of 
this series of falls is very picturesque. At every change in the point of 
view, new arid varied beauties are perceived." At the lower falls the 
water is precipitated in a sheet of foam from the height of forty feet. The 
river above is compressed between narrow and rock- bound banks, but 
below it expands into a pool 8t)0 feet in width. 

Within the same towt^hip are situated the. Little Bekuenesec ^alli, 
where the water, in the distance of 250 feet, falls, thirty-five feet. The 
portage on the left bank i^ short but arduous. The descent of the river 

within this township exceeds fifteen feet per mile. 

■ 

*The heights of the fulls on the Menomonee are taken from the report of Captain Cram, of tiM 
United States topographical corps. — Vide Doc. 33 .26th Congress, 2d session. 
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Near the west line of township 39, range 29, commence the Sandy 
rapids, which continue for more than a mile and a half. The bed of the 
fitream is rocky, but the banks are lined with high dunes of sand, which 
malce this portage, which is on the left bank, the most arduous on the 
Menomonee. The amount of fall here is twenty-one feet. 

In the same township, and about two' miles below, occur the Sturgeon 
fells. The descent here, in the distance of one thousand feet, is about thir* 
teen feet. The river is contracted within a span of eighty feet, and 
rushes between perpendicular walls of rock. The portage is on the left 
bank, over a ridge eighty -five feet above the stream, at the foot of the 
rapids. 

Before the construction of the dams near the mouth, the sturgeon as- 
cended the river to this point, beyond which they could not go. Here 
the Indians were wont to resort in great numbers to fish, and the remains 
of their camp-fires are to be seen along the banks at short intervals. 
Quiver fells are situated in the south part of township 38, range 28. The 
descent is nine feet. The portage, (»ne-fourth of a mile long, is on the 
right bank. The Pemenee (Elbow) falls are five miles below. The 
principal descent is about eight feet, but immediately above are several 
ong and difficult rapids. The portage on Ihe right bank is a 'mile in 
extent. A short distance below is Chippewa island, (township 37, 
range 28.) Between this point and the junction of the Brule and Machi- 
gamig the country is rugged and broken. Numerous sharp ridges of 
slate, and hornblende .and feldspar rocks are seen aggregated to- 
gether, without much system. At most of the portages bare masses of 
rock are exposed, sometimes precipitous, but oftener worn and polished. 
The soil is thin, and for the most part sterile. Fires have swept 
through the woods which once covered the surface, so eflectually as to 
leave hardly a living tree. Blackened trunks rise up on every side as far, 
as the eye can reach. Over this dreary waste the birch and aspen have 
sprung up, and seem to struggle to gain a precarious support. 

Below Chippewa island the soil is more genial. The. valley is occu- 
pied by sandstones and limestones, and we meet with no sharp ridges, no 
exposures of rock, over large areas; but the country stretches out into 
gently roUing plains, traversed by occsisional ravines. The river contains 
many rapids, but no falls. 

The Menomonee is one hundred and twenty-two miles in length, or 
about two hundred including the Machigamig. The whole basin em- 
braces an area of not less than twenty-eight hundred square miles. 

For the purposes of navigation it is comparatively worthless, but it af- 
fords an indefinite amount of water-power. The lower portions of the 
valley are covered with extensive tracts of pine, which are beginning to be 
made available. 

In this connexion we may mention the St. Mary's river, connecting to- 
gether the two lakes, Superior and Huron. It is about sixty miles in 
length, flowing first a few degrees north of east, then bending abmptly, 
and flowing a few degrees east of south. Throughout its whole course 
it occupies the line of junction between the igneous and detrital rocks, 
forcibly illustrating to what an extent the physical features of a country 
are influenced by its geological structure. 

About twenty miles from the outlet of Lake Superior, at Saut Ste. Ma- 
rie, the river flows over a sandstone ledge for the distance of three-fourths 
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of a mile. The descent is between eighteen and a half and twenty-one 
feet, dependent on the stage of water in Lake Superior. Above the rapids 
the river shoals gradually from its banks, and the water is not sufficiently 
deep to float a vessel for several rods from the shore. The banks of the 
St. Mary's are low, rising in no place over twenty feet above the surface 
of the water. Efforts have been made, and will doubtless be renewed, to 
induce the government to construct a canal around these rapids, and 
thus connect the commerce of Lake Superior with that of the lower 
lakes. 

This connexion is much to be desired, and it is believed that the en- 
hanced value communicated to the public domain would amply repay 
the expenses of the work. The mere construction of the locks is not all 
that is required. It will be necessary to extend a pier into the river, above 
the rapids, to protect the works and insure an entrance to the locks; 
This pier will be exposed to heavy currents, and at times to large accu- 
mulations of ice, and ought to be constructed of the firmest materials, and 
strongly protected. There are two points on Lake Superior, easily access 
sible, where materials of the diost enduring character may be obtained 
for this work. Scovill's Point, at the eastern extremity of Isle Royale, 
affords a tough crystalline greenstone, traversed by divisional planes^ 
which would assist materisJly in the quarrying. Vessels could approach 
within a few feet of the rock, and be in a sheltered position while load* 
ing. 

The Huron islands, composed of granite, afford, perhaps, a still better 
material. It can be- quarried within two hundred feet of the water, and 
delivered on a vessel by means of an inclined plane or with a denick. 
The islands afford a good harbor at all times. This rock is also traversed 
by divisional seams, which will essentially aid the quarryman in* getting 
it out. This granite, it is believed, will become an arUcle of shipment 
so soon as there is a free communication with the lower lakes. 

The mouths of many of the smaller streams flowing intd Lake Superior 
are silted up with sand and gravel, through which the water filters. In 
plher cases, where the waves break, for the most part, in one direction, 
the streams are deflected iiom their true course, and run parallel to the 
shore for a long distance, until tho^ accumulated back-waler breaks 
through the barrier and makes a pass?ig^ to tTie lake. 
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Table of the principal rivers in the Lake Superior Land District, 



Name. 


Descent. 


Length. 


Course. 


Area 
drained. 

r 


Oatlet. 




- 

804 

850? 

850.' 


.Miles. 
34 
80 
35 
25 
85 
50 
45 
25 
35 
15 
20 
12 
12 
25 
4 

65 
12 
20 
40 
40 
25 
65 
62 


■ 

WW 

NW 

NW 

N 

NNW. . . 

NE 

NW 

NW 

'NW 

NW 

NW 

N 

NW 

E. 

SE 

N 

N 

NNE. ... 

E 

E 

WNW.. 

NE. 

SE 


5g. mUes. 
420 
250 
280 
75 
460) 
600) 
250^ 
70 
85 
100 
75 
40 
15 
30 

200) 
575 J 
75 
100 
200 
20 
100 
600 


Lake Saperior. 
Do. 


Black 


Presqulsle 


Do. 
Do. 


Ootonaffon.. •••■ 


900 


Do. 


West Branch 


Ontonagon. 
Do. 


Saat Branch .•*. 




Flint Steel 


• «a*.V*»*« 


Lake Saperior. 
Do. 


Fire Steel 




SieeoiniT. ...•• 




Do. 


Miff^-ry r ^ .......... r t .. T 




Do, 


Sajlmon Tnmt 




Do. 


Ea^e 


602 
535 


Do. 


Lt.l4ontreaI ^ 

Poitape ............•'.■.« 


Do. 
Do. 


Stnigeon •••••••••• 


1,074 
1,064 
1, 100 

1,000 

688 

520 

200 

49 


Portage lake. 
Keweenaw ba7. 
Lake Superior. 
Do. 


^ ,.o • •••••••• 

Fall 




Dead (Dn Mort^ 


Carp 

Chocolate • . • . . 


Do. 
Do. 




Do. 


St. Mary's 


Lake Huron « 


Gani of Micbiffan ........ 






Lake Michigan. 
Do. 


pSi...f:!7... ":::.:::; 




60 
90 
55 
75 
75 
60 
122 
60 
50 
70 


a 




MaffiMe^ •-....... rt T «•• T 




SSW 

SSE 

SE. 

SB. 

oE..k •••* 

oil*.. . • • . . 

EocL'. • • • 
SSE. . • . . 
SSW.... 


1,300 
450 
575 
400 
290 

1,200 
320 
575 
800 


Do. 


White Piah 




Do. 


Escanabak.' 

Fort 


1,060 


Do. 
Do. 


Ced&r 




Do. 


Menomonee 

Bra]€ 


1,049 
900 .> 


Do. 

Menomooee. 


MeanacQinecuniTr. . i a^. • • . 


Brul& 


Moi^hiffi^fpiff - 1 1 1 * t r 1 1 1 1 T ' 


1,049 


Meoomonee. 
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Mountainsl 

Mountains perform an important part in the economy of nature. While 
rivers have been aptly compared to the veins and arteries in the human 
system, conveying Ufe and energy to the extremities, mountains, with 
equal propriety, may be likened to the spinal column which supports that 
system, giving it form and comeliness. 

They condense the floating vapors and cause them to descend in grate- ' 
ful showers. Thejr are the repositories of most of the metals used in the 
arts. They determme the direction of streams — they prescribe the forms of 
continents. 

The mountains of this region nowhere attain an alpine height. They 
occasionally ocpur isolated, but are oftener arranged in groups, or in paral- 
lel ridges. 

1. Two granite belts occur in the Northwest— one forming the axis l?e- 
tween the waters of Lake Superior and Hudson's bay; the other between 
Lake Superior on the north and Lake Michigan and the Mississippi river 
on the south. The outline of the Canada range is N. GO® E., though 
subject to minor irregularities. It forms the rim of the Canada shore for 
more than two-thirds of its extent. The summits of this range are gen- 
erally rounded, and rarely elevated 1 ,500 feet above the lake. 

On the southern shore, a belt of granite approaches the lake near Dead 
river, and thence stretches westward,, sinking down into a somewhat 
broken plain southwest of Keweenaw bay. Its widest expansion is 
about thirty miles. This belt constitutes the Huron mountains, 
which in places attain an elevation of 1,200 feet above the lake. 
They do not range in continuous chains, but exist in groups, radiating 
from a common centre, presenting a series of knobs, risiBg one 
above another, until the summit-level is attained. Their outline is 
rounded or waving — their slope gradual. The scenery is tame and unin- . 
teresting. Hemmed in by these knobs, it is not unusual to find nu- 
merous lakes and meadows covered with grass, forming an agreeable fea- 
ture in the landscape. These meadows appear at one time to have been 
lakes, which have been filled with the detritus brought down from the 
surrounding hills, or drained in consequence of the water having worn 
down the barriers which existed at tlieir outlets. Towards the western ex- 
tremity of 'the district, the granite reappears in low ridges, and crosses 
the Montreal within twelve miles of its mouth. There are subordinate 
patches of granite in other portions of the district, attaining no great ele- 
vation, which will be described in the detailed report. 

The metamorphic belt folded around the granite is traversed by numer- 
ous detached ridges of hornblende and feldspar rocks, ranging in E. and 
W. direction, and rarely rising more than 200 feet above the surround- 
ing country, and present a more rugged aspect than the granite. A 
quartz range starts from the lake shore at the mouth of Carp river, 
and extends westvCardly beyond Teal lake. Its outlines are sharp and" 
well-defined, its escarpments bold, with fragments of rock strewn along 
its base. The boundaries of this group are defined on the accompanying 
maps. 

^ 2. A trap range starts from the head of Keweenaw Point and runs west 
twenty miles; then, curving to the southwest, crosses Portage lake near its 
head, and the Ontonagon river twelve miles from its mouth, and is 
thence prolonged into Wisconsin. Its length is more than one hundred 
and fifty miles; its width, from one to twelve. Between Iron and Presqu^- 



Doc. No. 69. 35 

Isle rivers a spur shoots off in the form of a crescent, constituting the 
Porcupine mountjiins. Another spur branches off from the main chain on 
the south, and is prolonged nearly parallel with it for twenty miles. This 
l)elt is made up of parallel ranges, presenting step-like or scalar declivities 
on the side opposite the lake, while the other consists of gradual slopes. 
Mount Houghton, near the head of Keweenaw Point, rises up like a 
dome, to the height of eight hundred and eighty-four feet: the Bohe- 
mian mountain, near Lac la Belle, is little inferior in height. The valley 
of Eagle river, on the northwest, is bounded by abrupt, overhanging 
cliffs, some of which rise to the height of five hundred feet above the 
surrounding country. 

In the vicinity of the forks of the Ontonagon the cliffs are equally bold , 
and from their summits the eye has an almost unlimited range. To the 
west, the trap range is distinctly marked for many miles, and the west 
brancli of that stream flows along its base. The highest and most im- 
posing cliffs are north and east of Agogebic lake. Farther west, the 
ranges are less precipitous and more irregular, much of the country 
traversed by these rocks consisting of rolling table-lands. 

The highest elevation attained by the Porcupine mountains is one 
ithousand three hundred and eighty feet. A remarkable gorge occurs in 
township 51, ranges 42 and 43. This gorge lies about two miles south of 
the lake, and in that distani'e the ground rises about a thousand feet. 
Suddenly the traveller finds himself on the brink of a precipice five hun- 
dred feet deep, at the base of which lies a small lake, so sheltered and 
hemmed in by the surrounding mountains that the winds rarely ruflie its 
wrface. Gloomy evergreens skirt its shores, whose long and pendent 
branches are so faithfully reflected on the surface that the eye can with 
difficulty determine where the water ends and the shore begins. From 
ftis lake flows the Carp river, and the beholder occasionally catches a 
^mpse of its waters as they wind through the narrow valley towards the 
great reservoir. To the west, and extending for five miles, he sees a per- 
pendicular wall three hundred feet in height — occasionally broken through 
bf a transverse gorge— at the base of which are numerous fragments, 
which have tumbled from the cliffs above. Still further down is to be 
seen the rich foliage of the maple intermingled with the dark green of the 
fix and cedar, and still beyond succeeds a level plain, stretching out for 
twenty miles, and clothed with a dense growth of trees; while in the dis- 
tance the Black river hills are seen, blue and indistinct, resting like a 
cloud upon the horizon. 

That portion of the district occupied by the detrital rocks rarely rises 
three hundred feet above the lake. It is not unusual to see ridges of sand 
and clay forming considerable elevations. The Grand Sable is a re- 
markable accumulation of this character, rising to the height of three 
hundred and forty-five feet. Point Iroquois, at the outlet of the lake, is 
three hundred and fifty feet in height, and composed wholly of transported 
materials. 
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T^e following list comprises the heights of some of the principal points in 
the vicinity of Lake Superior. The surface of the lake is assumed as 
the base line, which is b27feet above tide-water. 

Jforthem shore (Jrem Bayfield^i dunrt.) 

\ Feet. 

Pie island 850 

MeKay ^8 mountain « ...» • . • 1, 000 

Thunder cape «. 1, 350 

St. Iffnaoe (estimated) .......••• 1, 300 

Les Petits Eorits «.\ 650 

Pic island , 760 

MichipJGoten island • • •.....• •••• 800 

Gros Cap (estimated) 700 . 

Keweenaw Point, approximately determined by barometer under Dr. Jackson, 

Township 58, range 28, southwest quarter section 1, conglomerate ridge S41 

Do ..do section 5, Manganese lake ..••.... 13^ 

Do do southwestern quarter section 5, (rap range. • 307 

Do, do line between 12 and 13. ••. 467 

Do. ••.... .do. . . . .southwest quarter of 18 253 

Do do line between 19 and 20 , '330 

Do do southwest quarter of 20 370 

Township 59, range 28, Brockway^s mountain 421 

Township 58, range 29, section 14, Montreal river • ^ 284 

Towmihip 58, betvrecn ranges 23 and 24, Mount Houghton •• 884 

Township 58,' range 29, Bohemian mount, at Lac la Belle 864 

Township 58, range 30, conglomerate ridge, back of Grand Marais ...••• 659 

Do, ••»... .do between sections 9 and 10, trap ridge 316 

Do....... .do do 15 and 16, trap rids^e 730 

Do do. do 15 and 16, Little Montreal river.. 535 

Do. • do northeast comer of section 21. 550 

Do..... ..do northeast corner of section 28 568 

Do do northeast corner of section 33 .••..• 6SG 

Township 57, range 30, between sections 5 and six near Graiiot lake 294 

Tbwnship 58, range 31, southwest quarter section 11, Copper Falls mine 225 ^ 

Do. •••••• .do.. ...south line of section 14 825 

Do. •••... .do section 24, Northwest mine . 630 i 

Do. ...... .do section 30, Phoenix mine 247 i 

Do do. . • . .section 36, south boundary 749 < 

Township 57, range 31, section 1, trap range. 843 .- ■ 

Do........ do section 1, south boundary ••••• 611 i 

Township 58, range 32, southwest quarter section 36, Cliff mine 583 ; 

Do ........ do office 390 '' 

Townshif) 57, range 32, northwest quarter section 1, North American mine .....^ 395 •) 

Do...... ..do southwest quarter section 2, Albion bluff. 800a 

Do.... ...do.*... northwest quarter secton 11, Albion mine 547 . 

Do.. ••••..do. •• • .office ...••...•••4.....f...... ^ 

Do .do. • . • .south boundary of 28. • 38d-. 

Do do. ....south boundary of 33....* 47$; , 

Township 56, range 32, section 7, Forsyth mine 521 
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CHAPTER II. 

ft 

CLIMATE, 

Objects embraced. — Meteorology, — Effects of the lakes in equcdizing the 
temperature. — Meteorological registers^ gtt various stations. — Mean an- 
nual temperature y and that ofsuimner and winter. — Amount of rain. — 
Course of the winds. — Comparison of the climate in equal latitudes in 
Europe. -^Chara^ter of the vegetation. — Range of the cerealia. — Os- 
*cillations i?i the lakes. — The cause. — Periodic rise — Temperature and 
transparency of the water of Lake Superior. — Evaporation. — Mirage. — 
Variation of refraction. — Frosts. — Thunder -storms. — Auroras. 

Meteorology. — In treating of the climate of this region, we shall use that 
term in its most extended sense, as comprehending, according to Hran-' 

boldt, all the changes in the atmosphere which seriously affect our organs 

as temperature, humidity, variations in the barometrical pressure, the calm 
•«tate of the atmosphere or the action of opposite cuiTents of winds, the 
amount of electric tension, the purity of the atmosphere or its admixture 
with more or less noxious gaseous exhalations, and, finally, the degree of 
ordinary transparency and clearness of the sky, which is not only import- 
ant with respect to the increased radiation of the earth, the organic de- 
velopment of plants, and the ripening of fuits, but also with reference 
to its influence on the feelings and mental condition of men.* 

To this great physicist science is indebted for having first suggested 
a system of lines, called isothermal y isotheraly and isochimenal^ con- 
fiecting those places where the mean summer, winter, and annual tem- 
peratures have been ascertained. These lines are by no means parallel, 
various causes conspiring to produce divergencies — such as altitude above 
the sea, the geographical configuration of a country, the presence or 
absence of large bodies of water and of mountain chains, the purity of ttie 
sky, and the prevailing direction of the winds. 

Isothermal lines de'fine the heat and cold of the earth. The line 59^ F. 
traverses the latitude of 43° in western Europe, but descends to latitude 
36° in eastern America. The isothermal line of 41° F. passes from lati- 
tude 60° in western Europe to latitude 48° in eastern America. 

The presence of so vast a body of water as is afforded by the Ameri- 
can lakes modifies the range of the thermometer, lessening the intensity 
of the cold in the winter and of the heat in the summer. By the freezing ot 
the water, a great volume. of iieat is evolved, and the intense cold of the 
northern winds is somewhat mitigated in sweeping over the open lakes. 
In the summer, when the sun, often with unobscured lustre, shines for 
sixteen hours in twenty- four, the intensity of the heat is modified by the 
breezes which s(re cooled in their passage over the surface qf the lakes, 
the water of which is always at a low temperature. \ 

To show the equalizing effects of the lakes on the climate, we need 

I Mil I — - ii_ II II I - - I I - --- - - r ■- -i 1*^ ■ I II - T 1 1 .^— 

'*Asie Centrale — ^Tome III. 
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Fort Howard 
Fort Snelling 



Latitude. 

440 40/ 
440 53' 



only refer to the mean temperature of Fort Howard, on Green bay, and 
Fort Snelling, on the Mississippi: 

Meat) T. Winter. SummerT. Range of Ther. 

440.3 20^.5 670.7 —16 4- 99^ 
440.8 I60.3 72O.0 —23+1150 

Thus, during the winter, the mean temperature at the former post is 
higher; but during the sumn)er it is lower, while the annual temperature 
is neariy the same. The former is. situated in the proximity of large 
bodies of water, which essentially modify the temperature; while the lat- 
ter is in the midst of a vast plain, with no mountain chains to break the 
force of the winds. 
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Prom these tables we derive the following results : That the mean an- 
nual temperature of Port Brady is nearly two degrees lower than that of 
Port Wilkins, although the latter post is nearly a degree farther north. 
This difference arises from the insular position of Kjsweenaw Point, which 
is surrounded on three sides by water. * 

ITiat, while the annual ratio of rain which falls at Port Brady is 29.6 
inches, at Port Howard it exceeds 35 inches — an excess which cannot be 
accounted for by the difference in the mean temperature of tlie two places, 
but results from the prevailing direction of the winds; for while the N. 
and NW. winds prevail at the former post fcfr more than one-third of the 
■year, the S. and SW. prevail for a longer period at the latter.* 

That, while there are more rainy days at the former post — the ratio being 
as 118 to 86 — ^the showers at the latter are more copious. 

The directionof the winds is undoubtedly determined, in some degree, 
by the configuration of the country, pursuing the courses of the lakes. 

The observations at Port Wilkins and Mackinac do not extend through 
a sufficient number of years to enable us safely to institute comparisons. 
So far as relates to the annual amount of rain, they are defective. 

In the subjoined table we have given the mean temperature of the year, 
and of the winter and summer, in corresponding degrees of latitude in 
western and southern Europe; also, the latitudes of places where the 
several lines of temperature correspond with those of the stations before 
given. 

The first number in the column of temperature represents the mean 
annual temperature; that which stands in the place of a numerator, the 
mean temperature of the 'winter, while the denominator represents the 
mean temperature of the summer. The European observations are from 
Baron Humboldt's tables. 

Prom these observations it would appear that the lines of equal tem- 
perature on the western coast of Europe, without reference to the elevation 
above the sea-level, are about 13° farther north than in the vicinity- of the 
lakes. The climate at Port Brady, during the whole season, corresponds 
in a remarkable degree with that of St Petersburg; indeed, the difference 
of temperature is less than between Port Brady and Port Wilkins. While 
the hills in the region of Port Brady support a dwarfish growth of tere- 
binthines, (resinous trees,) those in the vicinity of Nantes, in a nearly 
corresponding latitude in Europe, are covered with the vine. 

* Humboldt has ^ven tlae following as the proportional quantity of rain in different latitades : 
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The cerealia, or common grain, such as wheat, rye, oats, and barley, 
thrive where the mean annual temperature descends to 28° P., provided 
that of summer rise to 52° or 53°. The rapid growth of barley and oats 
adapts them to the short summers of the north;- they are found as high as 
latitude 69° 30', in Lapland, along with the potato. Wheat, which is a 
precarious crop, and little cultivated above 58° in western Europe, yields 
good returns in the temperate zone, when the mean heat, while the grain - 
is on the ground, is 55^; but if no more than 46°, none of the cerealia 
come to maturity.* Indian corn is a precarious crop beyond latitude 45°. 

From the tables above given it will be seen that the temperature of this 
climate is favorable to the growth of the cerealia. 

Annual plants, remarks Sir John Hooker, which require heat during 
the summer to ripen their seeds, and which pass the winter in torpidity, in 
the state of grain, indifferent to the intensity of cold, abound most in those 
regions where the extremities are greatest; whilst the perennial plants, 
which can better dispense with the maturing of their seeds, and which are 
injured by the severities of winter, affect the temperate climates. Of these 
again, those kinds which have deciduous leaves accommodate them- 
selves best to unequal temperatures; whilst the individuals on which the 
foliage remains, or evergreens y give the preference to districts where the 
temperature is more constantly equal. Thus, while the shores of the lake 
are fringed with spruce, balsam, fir, and cedar, the interior of the .district 
produces the maple, the yellow birch, and the ash. 

At Fort Brady, the annual ratio of fair days is 1 6.8; of cloudy days, 77; 
rainy days, 71; of snowy days, 47. 

The average amount of rain which falls at Fort Brady is 29.5 inches; 
at Fort Howard, 35.7 inches. These results exhibit a discrepancy which 
cannot be fully accounted for by the difference in the mean temperature 
of the two places. The prevailing direction of the winds at the two places 
may be the true cause. At Fort Brady northwest winds prevail, while 
at Fort Howard southerly winds predominate. 

Phenomena of the waters, — Lake Superior possesses all of the sublimity 
of the ocean. In gazing upon its surface, whether stretched out like a 
vast mirror, reflecting the varying tints of the sky, or ruflled by gently- 
curling waves, or lashed by the fury of the storm, the beholder is alike im- 
pressed with a feeling of the grand and the infinite. During a residence . 
of several summers on its borders, our attention has been directed to the 
fluctuations in the level of its waters; and, while we have failed to de- 
tect any ebb and flow corresponding with .the tidal action, we have, 
on the other hand, noticed certain extraordinary swells which appear to 
be independent of the action of the sun and moon. 

These risings attracted the attention of the earliest voyageurs, and they 
have not failed to record their observations with a minuteness worthy of 
commendation. 

In the Relation for 1670-'7l,Dablon uses the following language: ^^As 
to the tides, it is difficult to lay down any correct rule. At one time we 
have found the motion of the waters to be regular, and at others extremely 
fluctuating. We have noticed, however, that at full moon and new moon 



* M array ^s Encyclopaedia of Geography, toI. I. 
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the tides change once a day for eight or ten days, while, during the re- 
mainder of the time there is hardly any change perceptible. Three things 
are remarkable: 1st, that the currents set almost constantly in one direc- 
tion, viz: towards the lake of the Illinois, (Michigan^) which does not pre- 
vent their ordinary rise and fall; 2d, that they almost invariably set againsi 
the wind — sometimes with as much force as the tides at Quebec — and we 
* have seen ice moving against the wind as fast as boats under full sail; 3d, 
that among these currents we have discovered the emission of a quantity 
of water which seems to spring up from the bottom ?!' 

He supposes that this results from an underground discharge from Lake 
Superior, and asks, if otherwise, what becomes of the waters of Lake Su- 
perior, and whence come the waters of Lakes Huron and Michigan ? 

In the Relation for the year 167I-'72, Father Andre thus speaks of the 
movements of the waters: <4 had not partaken of the opinion of those who 
believe that the lake of the Hurons has an ebb and flow like the sea, be- 
cause I had not noticed anything very regular during the time I passed 
on its borders; but I began to suspect that there might be tides in the bay 
of the Skunks (Green bay) after having crossed Wild Rice river, (Menom- 
onee.) We had left our canoe afloat, the weather being calm. The 
following morning we were very much surprised to find it on dry ground. 
I was the more astonished, since I had noticed that the lake had been for 
a long time tranquil. From that day 1 resolved to investigate the causes. 
The first thing I determined was, that the contrary winds, although mod- 
erate, did not prevent the flnx and reflux. I noticed, besides, that in the 
river (Fox) which empties into the head of the bay the tide rises and sinks 
twipe in somewhat more than twenty four hours. The ordinary rise is 
one foot; the highest tide I saw caused the river to rise three feet, but it 
was accompanied by a violent northeaster. Unless the northwest winds 
be very strong, they do not prevent the river from flowing down; so that 
the discharge is from the middle of the bay — the water rising at each end, 
according to the hours of the tide. 

"We must not be surprised to find this flux and reflux stronger at the 
head of the bay than on Lake Huron or Illinois; for, supposing the tide to 
be only one inch in those lakes, it must of course be more inarked in this 
bay, which is from fifteen to twenty leagues long and from five to six in 
width, and grows narrower and narrower, whereby the water, being re- 
duced to a small space at the head of the bay, must necessarily rise much 
more than in the lakes, where the space is the widest.'' 

The late Governor Clinton coUetted a mass of evidence relating to these 
sudden risings, which is embodied in a memoir communicated to the New '' 
York Literary and Philosophical Society;* but, as it is not generally acces- . 
sible, we will avail ourselves of the most important facts. 

L'Hontant records the following incident: "On the 29th of May, 1689, 
we came to a little deep sort of river, which disembogues at a place whers 
the water of the lake (Michigan) swells, three feet high in twelve hours, 
and decreases as much in the same compass of time. Our tarrying thers 
three or four days gave me an opportunity of making the remark.'' 



•Vol. II» p. 1. 

fVoyage to Ameriofti vol. il. 
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Charlevoix,* who traversed the lakes nearly a century ago, in reference / 
to Lake Ontario, says: "1 observed that in this lake, and I am told thaty^ 
the same thing happens in all the rest, there is a sort of flux and reflux,' «* 
almost instantaneous — the rocks near the banks being covered with water, " 
and again uncovered, several times in the space of a quarter of an hour, 
even if the surfece of the lake was very calm, with scarce a breath of • 
wind. After reflecting some time on this appearance, I imagined it toas 
mcing to springs at the bottom of the lake^ and to the shock of their currents 
ioith those o^ the rivers which fall into them from all sides ^ and thus pro* 
duce tlwse'tntcr milling motions.^'* 

Mackenzie, who wrote in I789,t remarks: ^^A very curious phenomenon 
was observed^ at the Grand Portage, on Lake Superior, for which no 
obvious cause could be assigned. The water withdrew with great pre- 
cipitation, leaving the ground dry, that had never before been visible — the 
fell being equal to four perpendicular feet — and rushing back with great 
velocity above the common mark. It continued thus rising and falling 
for several hours, gradually decreasing until it stopped at its usual 
height." 

The following incident is related as having happened to Colonel Brad- 
street, who commanded an expedition against the western Indians in 
1764: " In rtturning by way of Lake Erie, when about to land the troops 
one evening, a sudden swell of the lake, without any visible cause^ de- 
stroyed several of his boats; but no lives were lost. This extraordmary 
event was looked upon as the precursor of a storm; and accordingly one . 
soon occurred, whicn lasted several days." 

The following occurrence is related by Governor Clinton, in themenjjjMj;^ 
before referred to: ^^On the 30th of May, 1823, a little after sunset, lIW 
Erie, on the British side, was observed to take a sudden and extraordiu^uy 
rise, the weather being fine and clear, and the lake calm and smooths It 
vas principally observed at the mouths of Otter and Kettle creeks,, whick 
are twenty miles apart. At Otter creek, it came in without the leait previ- 
ous intimation, in a swell of nine feet perpendicular height, as was after- 
Vards ascertained, rushed violently up the channel, drove a schooner 
of 35 tons burden from her moorings, threw her upon high ground, and 
loUed over the ordinary beach into the woods, completely inundating all 
of the adjacent flats. This was followed by two others of equal height, 
vfaich caused the creek to retrograde a mile and a half, and to overflow its 
banks, where water never before was seen, by seven or eight feet. The 
noise occasioned by its rushing with such rapidity was truly astonishing. 
It was witnessed by a number of persons. 

"At Kettle creek, several persons were drawing a fish-net in the lake, 
"When suddenly they saw the water coming upon them in the manner 
above described, and, letting go their net, they ran for their lives. The 
swell overtook them before they could reach the high bank, and swept 
them forward with great force, but, being expert swimmers, they escaped 
unhurt. The man who was in the skiff pulling in tliiO sea-line was driven 
urith it a considerable distance over the flat, and grounded on a small 
eminence, where he remained until the water subsided. There were 
three successive swells, as at Otter creek, and the eflects were tlie same. 
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with this difference: the water rose only seven feet. In both cases, the 
>* lake, after the swells had spent their force, gradually subsided, and in 
*' about twenty minutes was at its usual height and tranquillity." 

In 1820, Governor Cass instituted a series of observations at the head of 
Green bay to detemiine the changes in the water-level. These observa- 
tions extended from the 15th of July to the 30th of August; and the - 
following are the results: **That the changes in the elevation of the waters 
are entirely too variable to be traced to any regular, permanent cause; and 
that, consequently, there is no perceptible tide at Green bay, which is the 
result of observation. And such, it appears to me, is the result of calcu- 
lation, when the laws that regulate solar and lunar attraction, and the 
limited sphere of their operation, are taken into view."* 

Professor Mather, who observed the barometer at Copper Harbor during • 
the prevalence of one of these fluctuations, has published the results of 
his observations in the journalf before alluded to. He remarks: *^As a 
general thing, fluctuations in the barometer accompanied the fluctuations ia 
the level of the water; but sometimes the water-level varied rapidly in the 
harbor, while no such variations occurred in the barometer at the place of 
observation. ' The variations in the level of the water may be caused by 
varied barometric pressure of the air on the water, either at the place of 
observation or at some distant points. A local increased pi%ssure of the 
atmosphere at the place of observation would lower the water level where 
there .la a wide expanse of water, or a diminished pressure under the same 
circumstances would cause the water to rise above its usual level." 

In the summer of 183d, an extraordinary retrocession of the waters took 
plftce at Saut Ste. Marie. The river here is nearly a mile in width, and 
the depth of water over the sandstone rapids is about two and a half feet. 
The phenomenon occurred about noon. The day was calm, but cloudy. 
The water retired suddenly, leaving the bed of the river bare, except 
for the distance of about twenty rods, where the channel is the deepest, 
and remained so for the space of an hour. Persons went out and caught 
fish in the pools formed in the depressions of the rocks. The return of 4 
the waters is represented to have been sudden, and presented an impo- 
sing spectacle. They came down like an immense surge — ^roaring and 
foaming; and those who had incautiously wandered into the river-bed; 
had barely time to escape being overwhelmed. Our informants weiej 
unable to state whether this occurrence was succeeded by a violent wind^ J 
or storm; but they all concurred in representing the day as calm. 

A similar phenomenon occurred twice the same day, in the latter paif 
.of April, 1842. The lake was free from ice, and no wind was*prevailin| 
^at the time. A few years previously — the precise period our infonnanl|f- 
could not designate — the current between the foot of the rapids and Po» 
Brady, which usually flows at the rate of two and a half knots an houTf 
was observed to set back, and the water rose two feet or more above tto 
usual mark. Some of the soldiers at the fort, in order to satisfy themselttt 1 
as to the backward flow, jumped into a boat and rowed into the strealdii 
.when they found that the boat floated towards the foot of tlie rapidb. 

^Remarks on the supposed tides and periodical rise and fall of the North American lakes) by 
Major (now Brigadier General) Henry Whiting, Silliman's Journal, vol 20, p. 3. 
1^, also, a paper by General H. A. S. Dearborn in the same journal, vol 16. 

t Second series, vol. 6^ Jaly, 1848. 
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These facts are given on the authority of Messrs. AshmuD; Peck, and 
Bingham — old residents of Saut Ste. Marie. 

We have witnessed numerons instances of these ebbings and Sowings, 
which will serve to corroborate the above facts. In the month cA August, 
1845, while coasting in an open boat between Copper Harbor and Eagle 
river, we observed the water rise up, at a distance of a fourth of a mile to 
the northwest, to the height of twenty feet. It curled over like an 
immense surge, crested with foam, and swept towards the shore, diminish- 
ing as it advanced. The voyageurs paused on their oars, having first 
headed the boat so as to cut the advancing wave. It passed without 
doing us any injury, and spent its force on the shore. It was succeeded 
by two or three swells of less magnitude, when the lake resumed its 
former tranquillity. The cause of this uplift was apparently local, and 
operated but for a few moments. It could not, like the bore at the mouth 
the Amazon, have been produced by opposing currents. It was late in 
the afternoon when this phenomenon was observed. The lake was calm; 
but to the northwest the clouds indicated that different currents of air 
were moving in opposite directions. Mirage was beautifully displayed, 
and imaginary islands were seen along the horizon. 

While at Rock Harbor, Isle Royale, in the summer of 1817, we witr 
nessed the ebbing and flowing of the water, recurring at intervals of fifteen 
or twenty minutes, during the entire afternoon. The variation was from 
twelve to twenty inches; and we took advantage of their recession to 
catch some of the small lake fish which were left in the pools. The day 
was calm and clear, but before the expiration of forty-eight hours a violent 
gale set in. 

On the 23d of July j 1848, we went from Copper Harbor to Eagle river, 
where we arrived in the evening. The day had been calm — so much so, 
that we were unable to avail ourselves of our sail. In the evening there 
sprang up an off land breeze, but we observed a strong current setting in 
to the river from, the lake. The water rose and fell rapidly. The next 
day a storm commenced and continued for four days. 

On the 29th of July, 1849, we were at Rock Harbor, Isle Royale. The 
wind was light, and a drizzling rain fell all day. The next day, how- 
ever, a heavy northwester set in — so heavy, indeed, that the propeller 
tfien lying in the harbor did not venture out. On the opposite side of 
flie lake, at Copper Harbor, (July 29,) the water was observed to fluctu- 
ate at intervals, varying from ten to twenty minutes, and rising higher 
and higher at each return^ntil the wharf, placed above the range of the 
highest stage, as was supposed, was overflowed, as well as the road lead- 
ing to the warehouse. This continued throughout the day. At Eagle 
river, twenty-five miles distant, the same fluctuations were observed. 
The wind, which was not heavy, came from off shore, and was therefore 
opposite to the current from the lake. The next day, as at Rock Harbor, 
there was a heavy blow from the northwest, the tendency of Vhich 
would be to accumulate the waHfer on the south shcpre; but it did not rise 
as high as on the preceding day, when the wind came from an opposite 
quarter. These facts show conclusively that these swells, although they 
precede the winds, do not owe their origin to this source. 

This will appear more satisfactorily by consulting a map as to the rela- 
tive position of the points above mentioned, i Isle- Royale is about 20 
BEoles distant from the northern and western coast of Lake Superior, G^v 
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per Harbor is about 50 miles distant from Rock Harbor, in a soutfi south- 
east direction. Thus, while these fluctuations were observed at the latter 
point, the storm had not struck the lake on the Canada side. 

Similar occurrences have been noted in other parts of the world. The 
fluctuations in the Lake of Geneva, which are there called seiches^ un- 
doubtedly belong to the same class of phenomena. 

The intelligent traveller, Von Tschudi,* thus speaks of a singular phe- 
Homenon which has in later times often occtirred at Callao, and which, 
in 1841, he had an opportunity of observing: "About two o'clock in the 
morning, the sea flowed from the shore with greater force than in the 
strongest ebb; the ships farthest out were left dry, which is never the 
case in ebb-tide. The alarm of the inhabitants was great, when the sea 
instantly rushed back with increased force. Nothing could withstand 
its ftiry. Meanwhile, there was no commotion of the eartli, nor any 
marked change in the temperature." 

The great wave frequently observed ofiF C^pe Horn and the Cape of 
Good Hope by mariners may belong to the same class of phenomena. 

We have already given Charlevoix's theory to account for these fluc- 
tuations. It may be ingenious, but is not even probable. Governor 
Clinton was disposed to regard them as the result of earthquake move- 
ments. If so, a commotion of the land would have been noticed. The 
facts adduced seem to connect these phenomena with a disturbed state of 
the atmosphere, since they are, for Mhe most part, succeeded by violent 
gales. Humboldt remains that the regularity of hourly variations of the 
magnetic needle and the atmospheric pressure is undisturbed on earth- 
quake days within the tropics. Von Tschudi says, that in seventeen 
observations which he made during the earthquakes of Lima, with a good 
Lefevre barometer, he found, in fifteen instances, the position of the mer- 
cury quite unaltered. On ^ne occasion, shortly before a commotion, he 
observed it 2.4 lines lower than it had been twenty-lour hours before. 
Another time he observed, also on the approach of the shock, a remarka- 
ble rising and sinking. 

We may regard the earth as surrounded by two oceans — one aerial, the 
other aqueous. By the laws which regulate two fluids thus relatively 
situated, a local disturbance in the one would produce a corresponding 
disturbance in the other. Every rise or fall of one-twentieth of an inch 
in the mercurial column would be attended with an elevation or depres- 
sion of the surface of the ocean equal to one inch.f Again, §s has been 
remarked by De la Beche,J a sudden impulse given to the particles of 
water, either by suddenly increased or dimir^fced pressure in the atmos- 
phere, would cause a perpendicular rise or fan, in the manner of a wave, 
beyond the height or depth strictly due to the mere weight itself. This 
. » — — — — — — — — ^ — __ 

•TraTels in Peru. 

t Whewell on Tides. 

I D« ia Becbe, (Survey of Cornwall,^ quoting from the manuscripts of Mr. Walker, who 
has devoted much time to the observaUon of tides, savs: '■ He has found that changes in the 
hei^fhte of the water's surf^, resulting from changePln the pressure of the atmosphere, are often 
noticed on a good tide-gauge btfiyre the barometer gives notice of the change. • • « if tide- 
gauges at important dock-yards show that a sudden change of sea-leyel has taken place, indica- 
tive of suddenly decreased atmospheric weight, before the barometer has given notice of such a 
change, all that time which elapses between the notices given by the tide-gauge and barome- 
ter .is so much gained ; and those engaged with shipping know tke value of even a few nao- 
ments before the burst of an approaching hurricane." 
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sudden, impulse would give rise to a series of aqueous waves, which 
would propagate themselves from the centre of disturbance, like the cir- 
cles which are observed when a stone is cast into the water. These un- 
dulations are perceived in the liquid before the gale sets in. It is 
not to be expected that the oscillations in the barometer, in all instances, 
will correspond with those of the water; for Mr. Redfield has shown that 
storms have sometimes been preceded by an unusual pressure of the at- 
mosphere, the barometer standing remarkably high, and hence he has in- 
ferred that there existed around the gale an accumulation of air, under a 
great degree of pressure, forming ^margin. It may frequently happen, 
that while the effects are perceived at the place of observation, the caitse 
may be far removed, 

, Many persons who have resided on the borders of the lakes maintain 
that, aside from the annual variations in the height of their surfaces, 
there is a more extended one recurring at intervals varying from five to 
seven years, while others extend the* period to fourteen. The greatest 
height of water heretofore observed is about six feet. The statistics 
which have been published* in reference to this rise indicate that the 
variations in the water-level in a series of years are considerable, but that 
they do not recur at regular intervals. The meteorological registers kept at 
various stations show that the annual amount of rain which falls over a 
given area is extremely variable. Thus, at Fort Brady, where the mean 
of five years' observations is 29.58 inches, the extremes are 36.92 and 
22.44. 

Again, the season in the basin of Lake Superior may be rainy, while 
that in the region of the tributaries of the lower lakes may be dry. and 
vice versa; and thus the lower lakes might be on the rise, while their tribu- 
taries failed to discharge their usual volume of water. In proof of this 
diversity of humidity, it may be mentioned, that during the year 1848, an 
unusual quantity of rain fell in the basin of Lake Superior, and all of its 
tributaries were swollen. The lake was gradually rising when we left in 
' September, and at that time had attained a point higher than had been 
ebserved for three years previously. On reaching Lake Michigan, in 
October, we found that that lake began to be sensibly affected by the in- 
creased volume of water discharged through the St. Mary's river. On 
arriving at Cincinnati, the Ohio river was observed to be contracted to 
less than half its usual volume, so that only the smallest class of boats 
eould navigate its waters. 

If meteorological observations were kept at different stations extending 
through the entire region^drained by the great lakes, it would undoubt- 
edly be found that the variations in the water level corresponded with the 
variable amount of rain over that area.f 

A larger portion of the tributaries of Lake Superior have 'their origin in 
a region covered for two- thirds of the year with ice and snow. La:e in 
May the icy fetters are unloosed, and the lake commences rising, and con- 
tinues to rise until the last of "September, when it attains its maximum 

*Vide the memoir of (xovernor Clinton before referred to ; Michigan Geological Reports; 
Ohio Greoliigical Reports, 1§38. 

fThe surfdce of Lake Superior, on the 12th of August, 1849, was 23} inches higher thania 
Uaj, 1847. 
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It then recedes gradually until the streams begin to discharge their spring 
floods. 

Snow usually commences falling as early as the middle of Oetobeii and 
the ground is covered before the frost has penetrated to a great depth. 
The amount of snow during the season has been represented as high as 
thirty feet; but, in consequence of its evaporation, and its change from a 
crystalliiie to a granular form, known as neve At settles, and- the actual 
depth on the ground rarely exceeds four feet. Trappers, in crossing the 
inland lakes in mi^jiwinter, often break through, so slight and unstable ia 
the covering. 

The temperature of the water of Hike Superior during the summer^ 
a fathom or two below the surface, is but a few degrees above the 
freezing point. The following observations show the temperature of 
the water at different times in different parts of the lake. In the western 
portion, the water is colder than in the eastern — the surface flow becoming 
warmer as it advances towards the outlet. The water in these experiment 
t^as taken fiem the surface. 





Fahrenheit. 




Water. 


• 
Air. 


June 30, 1849. — To the south of Caribou Island - 
July 8, 1849. In Sand Bay - 
July 28, 1849. — Between Keweenaw Point and 

Isle Royale - «■ / - 
Aug. 13, 1849. — ^Midway in Keweenaw Bay 


3TO.0 
37<^.5 

390.5 
490.0 


43°. 5 

52°.0 

« 

45°. 



During the severe winters, the surface of the lake becomes congealed. 
When a gale sets in, the ice is seen to undulate and break, and the water 
to gush through the fissures, until finally the whole mass is set in motion — 
the fragments clashing against one another, accompanied by loud reports, 
like volleys of musketry. Long parallel ridges of ice, fifteen or twenty 
feet in height, are piled up along the shores. We can readily conceive 
how masses of rock thus entangled might be carried for considerable dis- 
tances when the ice becomes detached and iloa^o^, and how a cliff might 
be scratched and grooved. 

The waters of the lake possess great transparency, and a tin cup may 
be seen to the depth often fathoms. Coasting along the shores in a calm 
sunlight day, and lookihg over the gunwale of the boat, the voyageur 
seems to be suspended over the floor of the lake, and every fissure in the 
rock, and every glittering pebble is revealed with "Avonderful clearness. 
The light streaming through the transparent medium tinges every object 
with a brilliant hue. ^ 

The evaporation from the surfaces of the lakes must be immense. The 
combined area of Lakes Superior, Huron, Michigair, and Erie is about 
87,000 square miles, and of their basins not less than 335,515 square 
miles. 
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It has been estimated that the quantity of water passing into the 
Niagara river at Black Rock is 22,440,000 cubic feet per minute, or about 
80J cubic miles per annum.* This is equivalent to fifteen inches perpen- 
dicular depth of water spread over the area of the whole country drained. 
The annual amount of rain which falls within this area is about thirty 
inches. One-half, therefore, of the water which falls within the btsin 
of the upper St. Lawrence is taken up by evaporation, amounting to 
11,800,000,000,000 cubic feet.f 

At Saiit Ste. Marie, the outlet of Lake Superior, the spectator beholds a 
river nearly a mile in width, and of sufficient depth to float the largest 
vessel. In its onward progress, it winds among innumerable islands, and 
ultimately discharges itself, by several mouths, into Lake Huron. At 
Fort Gratiot, he sees the same river, under another name, after having re- 
ceived all of the tributaries of Michigan^and Huron, contracted to a width 
o^littft more than three hundred yards, but of increased depth, and he 
finds it difficult to realize that it is the same river which he saw three hun- 
dred miles above. 

So, too, the voyageur who has coasted around Lake Superior and gauged 
the streams which pour their annual floods into the great reservoir, when 
he stands on the brink of Niagara, and witnesses the fearful plunge of the 
cataract, is induced to inquire what has become of the superfluous water. 

The diffierence between the temperature of the air and the lake gives 
rise to a variety of optical illusions, known as mirage. Mountains are 
seen with inverted cones ; headlands project from the shore wherfe none 
exist J islands, clothed with verdure or girt with cliffs, rise up from the^ 
bosom of the lake, remain a while, and flisappear. In approaching Ke- 
weenaw Point, Mount Houghton is the first object to greet the eye of the 
mariner. Its dome-shaped summit serves as a landmark to guide him 
in his course. Once or twice, in peculiar stages of the atmosphere, we 
have observed its summit inverted in the sky long before the mountain 
itself was visible. 

^ On the north shore, during the summer months, hardly a day passes 
without witnessing illusions of this kiryi. The Paps, two elevated moun> 
tains near the entrance of Neepigon bay, would at one time appear like 
hour-glasses, and at another like craters, belching forth long columns of 
smoke, which gradually settled around their cones. 

Thunder cape assumed shapes equally grotesque: at one time resem- 
bling a huge anvil with its handle projecting over the lake, at another it 
q)peared as though traversed from summit to base by an immense fissure. 

These phenomena are mpre common on the lakes than on the Atlantic 
coast, since hardly a day ^sses duriiig the siimmer without a more or 
less striking exhibition of this kind. The amount of refraction, dependent 
on the state of the atmosphere, is, during the greater pan of the summer, 
extraordinarily variable. The greatest difficulty is experienced in making 
astronomical observations, from this cause. Observations talCen in the 
afternoon, and genei-ally during the night, are almost invariably worthless. 
The varying refraction may often be noticed in meridian observations of 

^Vide M. Z. Allen's article in Silliman's Journal, January, 1844. ^ 

f Dalton found that an evaporating surface of six inches yielded in caliQy dry air, at 6«>* 
Fahr., 2.62 grains of vapor per miiiute, and 4.12 in a h'\^\\ wind. 
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the sun with the artiiScial horizon, when the two images will be seen to lap 
over and then separate from each other a great number of times during 
the few minutes, while the apparent motion of the sun is almost imper- 
ceptible. These variations amount to several minutes of altitude; and, of 
coiyse, on such occasions, no use can be made of the observations. Ob- 
servations taken in the monjing, when a steady brisk breeze was blowing, 
and the sky free from clouds, were found to be the only ones on which 
any dependence could be placed. . 

The same phenomena of rapidly- varying refraction may often be wit- 
nessed at sunset, when the sun, sinking into the lake, undergoes a most 
striking and rapid variety of chlang^s. At one moment, it is drawn out 
into a pear-like shape; the next, it takes an elliptical form; and just as it 
disappears, the upper part of its disk becomes elongated into a ribbon of 
light, which seems to float for a moment upon the surface of t!^ water 
and then disappear. 

^^^1^' _ '^® annexed cut represents the outline of 

the appearance of the sun as it went down 
in the waters of Lake Michigan, June 19j 
1849. 

The cause of these phenomena can readily 
be found in the ever varying movement of 
bodies of differently heated air charged with 
different amounts of moisture. Those who 

^^^ navigate the lake not unfrequently notice 

that they pass instantaneously from a current of air blowing briskly in 
one direction into one blowing with equal force from an opposite direction. 
The lower sails of a vessel are sometimes entirely becalmed, while a brisk 
breeze fills the upper, . 

Frosts, of suflScient severity to turn the leaves, usually occur as early 
as the middle of September. Snow commences falling by the middle of 
October, and for more than six months the ground is covered with a fleecy 
mantle. The streams become locked with ice and remain so until May. 
The ground does not become frozto to a great depth, and, so soon as the 
snow disappears^, vegetation shoots into life, and the air swarms with 
myriads of insects. During the long days the sun shines with undimin- 
ished splendor, and the influence of its direct rays compensates for the 
low mean temperature. Spring and summer are mingled. The 
forest becomes clothed with leaves, and its solitude is enlivened by the 
song of birds and the hum of insects, before all traces of snow have dis- 
appeared, w 

Notwithstanding the proximity of the lake, the thermometer has a range 
of 120° in the course of the year. Often in midsummer, when, for 
several days, the winds come from the southwest, th6 voyageur ex- 
periences a suffocating heat — an enervating depression. The perspiration 
rolls from him even when unemployed and protected from the glare of. 
the sun by the forest's shade. But, forlunately, these suffocating heats 
are of short continuance. 

Jn the valley of the Ontonagon, on the 11th of June last, the thermom- 
eter rose to 96°.** The wind was blowing from ihe SW., but brought 

* Humboldt remarks that the thermometer nowhere rises higher than 104^ F., unless ezposf d 
to the influence of bodies which radiate heat. The extraordinary heats of the desert, as indicated 
hj the thermometer, are caused by particles of sind carried through the atmosphere. 
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with it no refreshing coolness. A little after midday, a dark cloud, emit- 
tingirom its edges a pale phosphorescent light, rose from the lake, and 
advanced against the wind. Its approach was indicated by a loud roaring, 
and, when it reached our encampment, the trees swayed to and fro, and 
many were prostrated around us. The air was filled with flying leaves 
and branches. Voyageurs and men instinctively rushed into the river, 
and remained until the fury of the storm had abated. 

Thunder-storms of great violence are not unusual; and the large tracte 
of prostrate timber frequently met with in the forests, and known as 
** windfeUs," indicate the path of the tornado. 

Sudden gusts of w;ind spring up on the lake, and hence the oldest 
voyageurs are most inclined to hug the shore. 

Instead of seeking for a solution of these phenomena by a resort to 
natural causes, they ascribe them, like the Scandinavians of old, to the 
freaks of a crazy old woitian, who is endowed with ubiquity : 

* 

" Now here, now there, and everywhere." 
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Before the middle of September, a change in the elements becomes ob- ' ■> 
servable. The light and sportive breezes are succeeded by heavy ^ 
gales, which sweep over the lake, and render coasting exceedingly 
hazardous. 

Auroras, even ia midsummer, are of frequent occurrence, and exhibit 
a brilliancy and extent rarely observed in lower latitudes. The com- 
monest phenomena are these: A dark cloud, tinged on the upper edge 
with a pale luminous haze,' skirts the northern horizon. From this, 
streaks of orange and blue-colored light flash up, and often reach a 
point south of the zenith. They rapidly increase and decrease, giving 
to the whole hemisphere the appearance of luminous waves, and occa- 
sionally forming perfect coronae. Thoy commence shortly after sunset, 
and continue through the night. The voyageurs regard them as the 
precursors of storms and gales, and our own observations have con- 
firmed the result. Occasionally broad belts of light are seen spanning 
tlie whole arc of the heavens, of sufficient brilliancy to enable one to 
read. 

In the winter these phenomena are much jpore frequent, and the ^ 
ground appears tinged with a crimson hue. The aurora indicates a dis- 
turbance of the equilibrium in the distribution of terrestrial magnetism, 
and, according to Dov6, may be regarded, not as an externally mani- 
fested cause of this disturbance, but rather as a result of telluric activity- 
manifested on one side by the appearance of light, and on the other 
by the vibrations of the magnetic needle.* ^ 

On one or two occasions we have witnessed the rare and beautiful 
jtenoraenon oi parhelia y or mock suns. 

* For a full exposition of these phenomena, consult Humboldt^s Kosmos, vol. I. 
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CHAPTER III. 

GEOLOGY OF THE COPPER REGION. 

Maps. — Classification of the rocks. — Their composition. — KeweeTtaw 
* Point, — Range and €Stent of the trap. — Local details. — District be- 
tween Portage lake and the Monireal river. — Range and extent. — 
Metallic cotitents, and tlw association of copper. — Porcupine mountains. 
— Isle Royale. — Its similarity in geological structure to Keweenaw 
Point. — Range and extent of the trap. — Metallic contents. 

That portion of the Lake Superior land district whose geology we pur- 
pose to delineate in the following report is represented on the accompany- 
ing maps, entitled — .■ ' 

1. A geological map of Keweenaw Point. 
. 2. A geological map of the region between Portage lake and the Mon,| 
■ treal river. 

3. A geological map of Isle Royale. 

These maps comprise the territory known as the copper region. 

The iron region^ though of less extent, but of equal economical value, 
will form the subject of a subsequent communication. 
. The rocks which constitute the solid framework, so to speak, of this 
district, are divisible into two classes, widely different in their origin and 
composition — the igneous and aqueous. 

Under the first division may be included the several varieties of trap — 
using this term as a generic one — such as greenstone, granular and 
amygdalo.idal trap, basalt, &c. These rocks appear to have been gener- 
ated within the bowels of the earth by the action of fire, and in some cases 
to have been protruded in vast irregular masses, forming conical or dome- 
shaped mountains; at other times, in continuous lines of elevation; while 
in others they appear to have flowed like lava-currents in sheets over the 
sands then in the progress of accumulation. The mineral substances which 
compose these ancient lavas are very various in their nature, but in gener- 
ic, al it may be said that th^ predominating rock is one composed of an inti- 
mate mixture of labrador, hornblende, and chlorite, though the latter is not 
an invariable accompaniment. 

To the second class, or aqueous formation, may be referred the sand- 
stones, shales, and limestones of this district. They occur in stratified 
beds, divided into layers, strata, laminae, <fcc.' The materials appear tt> 
have been transported by gurrents and deposited on the floor of the ocean, 
where they subsequently became consolidated. 

In addition to these, there is another class of rocks which have undoubt- 
edly resulted from the joint operation of igneous and aqueous causes. 
The materials appear originally to have been ejected through rents and 
fissures in the crust of the earth to the surface, where they were subse-^ 
quently transported and ground up by currents and deposited in stratified 
beds. This class of rocks is termed byM. Prewost^ pluto-neptunean; smd 

I * Ariicle " Formation/' Dictionnaire Universel d^Histoire J^alurcUe. 
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to this division may be referred the conglomerates and chlorite beds asso- 
ciated with the trap. 

The metamorphic rocks, or those which were supposed originally to 
have been deposited by water and subsequently modified by heat, causing 
them to resemble igneous products, are developed only to a limited extent 
in the copper region; but in the iron region they are displayed on a scale 
of vastness, and form the most interesting featare in the physical history 
of the district. 

The mineralogical character of the trappean rocks, being a complex and 
difficult subject, will be separately described in the chemical part of the 
report. At present it may, however, be briefly stated that they are 'in gen- . 
eral made up of an intimate mixture of labrador and hornblende, forming a 
dark-colored homogeneous mass, in which the separate minerals cannot be 
distinguished by the eye. Chlorite, though not an invariable accompani- 
ment, is often present in a considerable quantity. Magnetic oxide of iron 
is also a very common ingredient, and sometimes in visible particles, 
tliough generally its presence is only betrayed by the action of the rock on 
the magnetic needle. The variable proportion and nature of the mineral . 
ingredients give rise to a great diversity in the external characters, of the 
mass, which diversity is still further increased by the different circum- 
stances under which difierent portions of a rock identical in mineral 
character may have passed from the fluid to the solid state. 

The same rock maybe found in every shape of transition, from the most 
compact and homogeneous structure to a light porous mass, filled with, 
cavities, or amygdules, which have often, posterior to the cooling of the 
rock, been filled with various mineral substances. 

For the sake of convenience in describing the local details, and in order 
to adhere, as much as possible, to the terms already familiarly used by 
those engaged in mining explorations in this district, we shall include, 
under the name of trap range, or trappean rocks, all the different varie- 
ties of igneous rocks which form the great belt extending from the ex- 
tremity of Keweenaw Point to the Montreal river, and which also form 
the greater portion of Isle Royale. When the rock is vesicular in its 
structure, it is called amygdaloid; when compact, crystalline, or homo- 
geneous, the hornblende predominating, it is called greenstone; when 
columnar or jointed, as on Isle Royale, it is called basalt. If the homo- 
geneous base contain distinct crystals of feldspar 4^^seminated, it becomes % 
a true porphyry; and the largely crystalline and feldspatic varieties are 
known as sienitic. 

These and many other varieties occur abundantly throughout the dis- 
t^ct, in belts imposed one upon another. Their position and the changes 
tfey have caused in the contiguous detrital rocks will be noticed in de- 
scribing the detailed geology. 

Range and extent, — Commencing at the head of Keweenaw Point, we . 
fiad the trappean rocks, with the associated conglomerates, emerging to 
the surface in bold stair-like clifTs, affording many scenes of wild and 
picturesque beauty. This peculiar physiognomy is characteristic of the 
whole trap region. Humboldt long ago remarked that each zone had its 
particular types of animal and vegetable life, but that the inorgiuiic crust of 
the globe showed itself independent of climatic influences. Everywhere, 
basalt rises in twin mountains and truncated cones; everywhere porphy- 
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ritic trap appears in grotesquely arranged niasses, and granite in rounded 
summits.* 

The outer belt of trap, occupying the extreme northern portion of 
Keweenaw Point, (see map,) is less than a mile in width, and preserves a 
great degree of uniformity throughout its entire course. It forms a seg- 
ment of a circle, of which the Bohemian mountains may be regarded as 
the centre. The southern points of Manitou island are dotted with 
patches of this igneous rock, while the greater portion of the belt has 
crumbled beneath the action of the lake surf. From thje extremity of 
Keweenaw Point, it extends westerly for about eighteen miles in a curvi- 
linear direction, and passes into the lake at the eastern point of Sand bay. 
Throughout most of this distance it is protected from the action of the 
surf by a tliick belt of conglomerate, but at several points the water has 
broken through this sea-wall and excavated spacious harbors in the igne- 
ous belt. Copper, Agate, Grand Marais, and Eagle Harbors are included in 
this belt, and owe their origin to a common cause. 

This belt is composed of the varieties of igneous rock known as amyg- 
daloid and brown granular trap. The amygdaloid is best developed in 
the upper portion of the belt, where it comes in contact with the conglom- 
erate^ presenting a dark scoriaceous mass, full of vesicles, somewhat 
compressed, and bearing a close resemblance to certain modern volcanic 

{)roducts. These vesicles are, for the most part, filled with carbonate of 
ime, chlorite, agates, carnelians, and amethysts, and minerals of the zeolite 
!"•=' JEunily. As we penetrate deeper into the belt, the vesicular structure dis- 
>■ appears, and the rock passes into a dark brown granular trap, consisting of 
an intimate union of hornblende and labrador. I'his is its general character; 
1 ^ and to cite the numerous places where it has been observed, would be to 
encumber the report with unnecessary detail. 

This belt is traversed by veins containing copper and silver, several of 
which have been mined, but in every instance unsuccessfully. At Eagle 
' Harbor, a company wrought a vein, which, for a time, yielded a rich per 
centage of copper. Between 5,000 and 6,000 pounds were taken from 
the vein within a comparatively limited space; but as the miners sank 
deeper, the copper disappeared. The range of the vein was limited on 
the south by the conglomerate, and on the north by the lake. At the 
^ surface it was two feeAi width, and filled in with laumonite and nativB 
copper. The shaft was commenced about two hundred feet north of the 
junction of the rocks, and extended to Ihe depth of ninety seven feet. 
At that depth the vein had contracted to three inches, and was barren of 
copper. The best mining-ground is undoubtedly beneath the bed of the 
lake; but to reach if would require a deep shaft, a long gallery, and an 
expensive apparatus for ventilation. The company were not disposed to 
^ embark in an undertaking, the labor of which was certain, while success 
was precarious. Several other veins in the northern range were explored 
by the company, with no better results. 

At Hawes's island, near Agate Harbor, a vein was opened by the Cy- 
press River Company, which yielded rich specimens of copper and silver, 
but, in the downward progress, they disappeared. 

With a single exception, (northwest quarter of section 58, range 30,) wb 
have excluded every tract within this belt from the list of mineral lands, 
believing that it contains no veins which will be permanently productive. 

* Aspecus of Nature, vol. II* 
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To the west of Sand bay about ten miles, and north of the first trap- 
pean range, narrow belts of trap have been observed in two places, to wit: 
on section 28, township 58, range 32; and on seciions 1 and 6, between 
ranges 32and 33, townslH{i57. The nature of the ground is such that 
they can be traced but a short distance inland. Whether they are a pro- 
longation of the belt just described, or detached, intercalated masses, it is 
impossible to determine. The character of the rock is highly amygdaloi- 
dal, and chlorite enters largely into its composition. Imperfect indicatJona 
of veins exist, one of which was explored by tlie Lake Shore Mining 
Company yielding little or no copper. 

In the mere compact varieties, a concretionarystructure is sometimes 
observable. Parallel bands of different colors, a few inches in width, 
traverse the mass in waving lines, or are arranged in circular forms. This 
same arrangement is seen more strikingly illustrated in the trap on Hays's 
Point, near Copper Harbor. The direction and arrangement of these lines 
is ilhistrated iu 




' the above wood cut. This structure is occasionally found in all igneooa 
rocks, and undoubtedly results from chemical 'affinity, by which the par- 
ticles assume a concretionary arrangement. 

About a mile south of this trap belt, and separated from it by a deposit 
of conglomerate and coarse sandstone, which, in places, expands to a 
thickness of more than 3,0C0 feet, occurs the northern trap range of 
Keweenaw Point, It will be seen, by inspecting the map, that these two 
belts of igneous rocks, in their westerly prolongation, preserve a lemark- 
i^le parallehsm. 

This range does not appear to have been the result of one, bnt of suc- 
tessive overflows; for we not only find the igneous materials arranged in 
parallel bands, and exhibiting great diversity in external characters, but 
»e also find numerous intercalations of conglomerate of inconsiderable 
fliickness, but extending for miles in a linear direction — these mixed pro- 
ducts being associated in regular beds, having 'a common bearing and 
inclination; so that the inexperienced observer is inclined to refer the 
irhole to a common origin. This deception is still further increased by 
observing lines of pseudo stratification in the trap conforming to those 
of the associated sedimentary rocks.* 

This range starts from the head of Keweenaw Point, below Manitou 
island, and, sweeping round in a crescetit form nearly conforming to the 
tread of the coast, crosses the western arm of Portage lake, where it 

*Th'iM pMudo-BtraliEcalion haa been obBerved by De la Boche ia (be granite of Cornwall, 
■ d by him lo reauli from h tendency in ihe materiala of a cooling masa to artang* 
ted», pacticukrly nwc the surface. — OttUigy qf ConucoU. 



62 Doc. No. 69. 

seems to lose its distinctive character. Towards the valley of the little 
Montreal river, it crops out in bare precipitous cliffs; but the northwestern 
slope is gentle, the rock rarely emerging to the surface. 

The following are the elevations of this range at different points, as ap- 
proximatively determined by the barometer: On section 13, township 58, 
range 28, 467 feet. On the line between sections 15 and 16, township 
68, range 29, about three miles inland from Grand Marais Harbor, 730 feet. 
Between the Copper Falls and the Northwestern mines, section 24, town- 
ship 58, range 31, 630 feet. This range skirts the valley of Eagle river 
on the west, and rises in overhanging cliffs to the height of two or three 
hundred feet. The Albion chff, near the northwest quarter of section 
10, township 67, range 32, may be regarded as the culminating point, 
attaining an altitude, as determined by Mr. Hodge, of 800 feet above the 
level of Lake Superior, Between the Albion mines and Portage lake^ 
the hills present for the most part a rounded outline, and the underlying 
rocks are covered over with accumulations of water worn materials. 

Interstratified with this belt, throughout its entire range, we observe 
numerous lenticular masses of conglomerate, which appear to affect the 
courses of veins, as well as their productiv3ness. The phenomena ex- 
hibited by the passage of a vein through different belts of rock will be 
described in detail under another head. 

Local details. — The trap at the eastern extremity of Keweenaw Point 
(sections 15 and 22, township 58, range 27) is more compact and 
^ crystalline than the northern belt before described, and is traversed by 
small veins containing native copper. Near the centre of section 22, a 
band of conglomerate from fifty to one hundred feet in thickness is ob- 
served, dipping to the north; but it can be traced only for a short distance 
inland, in consequence of the drift which there reposes on the rocks. A 
few yards south of the extremity of the point, and near the north line of 
section 27, a band of conglomerate is observed, attaining a thickness 
of sixty feet, bearing N. 70° W., and dipping NE. 16°. The underlying 
trap differs from that which oveilies the detrital rocks, being more amyg- 
daloidal, and offering less adhesion between the particles. This is sup- 
posed to be a continuation of the great metalliferous belt, as developed at 
the Cliff, North American, and Northwest mines. 
a In this township (56) numerous explorations were made by the Bos- 

ton and Lal^e Superior Mining Company; and, although they found 
native copper at several points, they did not succeed in developing a val- 
' uable vein. In the adjoining township west (range 28) and north of the 
Little Montreal river, four alternations of trap and conglomerate were ob^ 
served. Near the conglomerate ridge, the trap is low; but, north of the 
Montreal river, it rises in elevated cliffs, which continue through the 
township, ranging in an easterly and westerly direction. These cliffij 
are composed of hornblende, in large acicular crystals, imbedded in a 
paste of labrador. Near their base is seen a band of conglomerate from * 
. twenty to fifty feet in thickness," dipping north at an angle of 40f , which 
can be traced alii^ost uninterruptedly for e distance of twenty-five miles. 
At the Cliff and North American mines there is a bed of chlorite rock, 
corresponding in position to this baud. The trappean rocks above and 
below this belt exhibit great differences in lithological character — the 
upper being highly crystalUne, while the lower are amygdalojdal. This 
belt, lying below the conglomerate, is abundantly stored with copper; 
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but, being more destructible than the cliffs of overlying greenstone, it i» 
rarely exposed on the- surface. 

In township 58 the Massachusetts Mining Company opened several , 
veins in the vicinity of the Montreal river, none of whichP proved pro- 
ductive. The Alliance Company tested to a limited extent a veii^ on 
section 8. The Pittsburg and Boston Company also held a location, 
which they subsequently abandoned. 

This ridge extends in an easterly and westeriy direction through 
ranges 29 and 30. In the latter range (township 58, section 15) is sita- 
ated the Northwest mine. The thin band of conglomerate before de- 
scribed is here exposed on the southern slope of the hill, with greenstone 
abOjVe and amygdaloid and compact trap bclnw. In its passage through 
Ae adjoining ranges 36 and 35, (townships 5S and 57,) the trap chain 
curves rapidly to tlie southwest, and is prolougeo in that direction. Tho 
following section represents the relative position of the bedded trap and 
sandstone on the ntfrthern slope of the ridge (section 12) at the Copper 
Falls mine: 

Fig. 4. 




The first rock seen in the stream is amygdaloid, resting on "sandstone, 
which bears north 78° west, and dips 26° to the north. The thickness- 
i of this trap belt nould not be determined, the northern portion of it being 
concealed by drift. The sandstone is composed of coarse materials, and 
contains, in places, rounded pebbles. Near the line of junction it ex- 
hibits the effects of metamorphism, being dark-colored and firmly cemented?t 
Receding from the line, we find it variegated in color and less compact. 
To this succeeds another belt of trap, conformable in bearing and inclinaton, 
below which is another belt of sandstone. Thus there are no less than five 
repetitions of sandstone and trap within the distance of 2,tK)0 feet. As 
I general observation, the upper portions of these sandstone belts are much 
more changed by heat than the lower — an important fact, which will be 
9>Bsidered in discussing the origin of tliese rocks and their mode of for- 
mation. 

The sandstone, where thus exposed, presents a compact texture, breaks 
vith a ringing sound and a conchoidal fracture, and exhibits many of 
the external characters of jasper. It is traversed by numerous divisional 
planes, which are qnite as distinct as the originallines of bedding. The 
workings of the Copper Falls Company are in tlje 436-foot belt. 

Between the mouth of Eagle river and the Phmnix Company's works, 
eleven of these belts, thus intercalated, are noticed within the distance of 
a mile. Beyond the Albion range these belts cannot be traced, the rocks 



64 ^ Doc. No. 69. 

being no longer exposed in bare ledges, but covered beneath accumula- 
tions of sandj gravel, and clay. 

The trap beds thus intercalated are amygdaloidal or granular, but on 
iheir upper portions often exhibit a brecciated appearance. They afford 
numerous examples of veins yielding native coi)per and silver, but do not 

j^-i.-. expand to a sufficient width to allow extended subterranean workings. 

, i ^ The upper portion of the crystalline belt described as occurring in range 

^ . 28, township 58, and thence traced through the intervening townships 
west, is exposed a few rods south of the upper shaft at the Phosnix mine. 
Here the feldspar predominates over the hornblende, giving the rock a 
light color. The vein is observed to be disturbed and otherwise aflTected 

^' as it approaches this mass. 

The Albion range is capped with this rock, which appears in abrupt 
• precipices two or three hundred feet in height. At the Cliff mine, the 

^ upper portion of the precipice is composed of a dark crystalline green- 
stone — the hornblende largely predominating, which exhibits a mottled 
or varioloid appearance. At the Albion mine the feldspar again predomi- 
nates^ and the rock becomes in some degree porphyritic. Beneath this 
is a bed of chlorite rock of a slaty structure, varying in thickness from 
SIX to ten feet, below which we meet with a belt of amygdaloid and gran- 
ular trap. Proceeding along the trend of the Albion range in a south- 
westerly direction, the amygdaloid is found to dip beneath the surface. At 
the Cliff mine it is struck near the base of the precipice; but at the Albion 

N» mine, three miles distant, it is. reached at the depth of ninety seven feet. 
This belt, the position and range of which we have endeavored to de- 

I lineate, is the most metalliferous of any on Keweenaw Point. Throughout 
its entire extent, it seems to be characterized by well-defined veins. In 
it are situated the Cliff, North American, Albion, Northwest, and North- 
western mines; and it is reasonable to suppose that others equally valuable 
will be developed along the line of its outcrop. 

r Southern trap range, — Returning to the head of Keweenaw Point, we 
find another range oi trap, forming the southern boundary of the valley * 
of the Little Montreal river, and stretching westerly in a line nearly^ par- 
allel with the northern chain. This is known as the Bohemian range, 
find differs from the northern both in lithological character and in the mocte 
of its occurrence. While the former, before described, is composed of nu- 
- merous beds of trap, in the main of the amygdaloid and granular varieties, 
interstratified with the detrital rocks, the southern range consists of a vast 
crystalline mass, forming an anticHnal axis, flanked on the north by the 
bedded trap and conglomerate, and on the south by conglomerate and 
sandstone. » 

The contour of the unbedded trap is also very different from that of the 
bedded trap. We nowhere recognise the stair like structure in the hillsj 
they are either dome-shaped or rounded. 

The protrusion of so vast a mass of heated matter has changed in a 
marked degree the associated sedimentary rocks, causing them to resembte * 
igneous products. Thus, on section 30, township 58, range 27, by tbs 
lake shore, is seen a metamorphosed sandstone resembling jasper. Iti 
general bearing is east and west. In places it assumes a vesicular appeai- 
ance, while other portions are brecciated, and take into their composition 
chlorite and feldspar. In some hard specimens the lines of stratification 
can be recognised. The mass is about 100 feet thick, and surmounted by 
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alternating bands of porphyry and a chlorite rock known as rotten trap, 
which may be regarded as a volcanic ash. These veins attain a thickness of 
only a few feet. Proceeding along the southern coast of Keweenaw Point 
in a westerly direction, at the old fish station (section 35) we again observe 
this metamorphosed rock fonning one of the jutting points of the bay; but 
here it assumes a different character, as though it had been subjected to a 
beat more intense and longer continued. All traces of stratification have 
disappeared, and the rock has become transformed into a red, compact 
jasper, breaking with a conchoidal fracture, and traversed by numerous 
divisional planes. Where it comes in contact with the trap below it pre- 
sents a homogeoeous texture. All traces of its mechanical origin are 
obliterated, and it is difficult to determine where the igneous rock ceases 
and the aqueous begins. 

In section 30, township 58, range 27, west of the Little Montreal river, 
it is seen again on the coEist. The Bare Hills here approach the coast 
and rise up in overhanging cliffs to the height of 80 feet, and jasper 
appears to be the prevailing rock. From this point it can be traced inland 
in a westerly direction, through sections 29 and 30, in the same township 
and range, to the west line of section 24, township 58, range 29, expand- 
ing to a width of about half a mile. The west line of this section passes 
over M.U Houghton, an isolated and dome-shaped mountain, rising to the 
height of 884 feet above the lake, and forming the culminating point in 
this portion of the region. Its summit is jasper for the distance of 150 
feet, and it is difficult to trnce any well-characterized lines of stratification 
in the mass. On the southern flank the mass apparently dips to the SS W. 
On the northern slope a perpendicular ledge, 20 feet in height, is observed, 
dipping slightly to the east; to the northeast two low ridges of jasper are 
seen bearing nearly east and west, and connecting with the Bare Hills by 
the lake shore. The rock is extremely fissile — so much so, that it is dif- 
ficult to procure good specimens. In tracing it west, it gradually passes 
into a compact trap, with here and there an almond-shaped cavity, filled 
with quartz or calc-spar. / 

This rock we suppose originally to have been sandstone, and the 
peculiarities which we have described to have resulted firom contact with 
the mass of trap beneath. 

Unsuccessful attempts at mining near the summit of this mountain 
were made by the Alliance Company. 

Near Lac la Belle the Bohemian range attains the height of 864 feet; 
ftt its base, and between the trappean and detrital rocks, is a belt of chlorite 
in foliated masses which expands to about 150 feet in thickness. The 
•ccurrence of a bed or mass of this mineral between trap and sandstone is 
Aot unfirequently observed in this district. The lower portion of the ele- 
vation is here made up of a peculiar rock composed of chlorite and labrador 
b nearly equal proportions. These two minerals are each in a distinctly 
Qystalline condition, and the feldspathic portion is of a light-reddish color. 
The mass is filled irregularly with crystals of magnetic iron ore, which 
occasionally form a large portion of the rock. Particles of copper pyrites 
are also scattered through it. This variety of rock seems to pass gradu- 
ally intp the dark-colored^ fine grained greenstone which occurs on the 
summit of the mountain. 

6 
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The following section, from Copper Harbor to Lacla Belle, exhibits 

' not only the contours of the country, but the relative association of the 

detrital rocks and the bedded and unbedded trap : 



Fig. 5. 
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The Bohemian range, as before remarked^ 
forms the line of upheaval of the bedded 
trap and conglomerate on the north, and 
the conglomerate and sandstone on the 
south. The conglomerate, north of the 
axis of elevation, rarely attains a greater 
Brorkway's mount, inclination than 45"=; but on the southern 

slope, the sandstone is observed dippmg at 
an angle of 78°. This is beautifully ex- 
hibited by the lake shore, on section 36, 
township 58, range 29. The sandstone is 
seen in the bottom of the bay, composed 
of alternating bands* of white and red, 
sweeping round in curves, conformable ta 
the course of the trappean rocks. As we 
recede a few miles to the south, the strata 
are observed to be nearly horizontal. In 
the two adjoining townships west, this 
range preserves its distinctive character; 
but beyond, it sinks down into sloping 

Little Montreal rWer. ^^^^^ ^^^ ^^ t'^^®® hundred fcet in height. 
284. ' It exhibits some lithological changes in its 

course : thus, at the Suffolk mine, now 
abandoned, (section 16, township 57", 
range 31,) the rock becomes beautifully 
porphyritic — crystals of red labrador are 
scattered through a dark feldspathic base, 
with sulphuret of copper disseminated in 
irregular masses. 

This range, like the northern one, is 
traversed by veins for the most part at 
right angles to the direction of the forma- 
tion 5 but, unlike the veins of the northern 
range, they yield the siUphurets of copper, 
instead of native copper. The only mines now wrought are the Bohemian 
and Lac la Belle, which will be particularly described under another head. 
Numerous explorations have been made along the southern boundary of , 
the trap, but in no instance successfully. The abandoned mines are in- 
dicated by an appropriate symbol on the accompanying map. 

The fissile chlorite rock described as occurring at the base of the Bo- 
hemian mountain is found to continue almost uninterruptedly to Portage 
lake, and always preserving the same relation to the trap and sandstone. 
The prevailing color is green, but in places it acquires a reddish tinge. 
The trap, however, in the lower part of township 67, range 33, assimilates 
more to that of the northern range. At the Forsyth Company's works, 
(section 33,J a band of greenstone is observed forming the crown of (be hill, 
with amygdaloid resting beneath. In the adjoining township south, the 
trap is seen to occupy low parallel ridges, and is exposed in the beds of 
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the water-courses. Much of it is amygdaloidal, intermixed with the 
greenish and reddish fissHe rock before described. Indications of copper 
•exist, but the veins are not well defined. 

In the southwest quarterof section 8, the Trap Rock Company perforated 
the rock to the depth of seventy leet. then drifted sixty-six feet from the 
vein for the purpose of discovery. The veinstone here consisted of small 
strings of, quartz, calc spar, and chlorite, arranged in parallel layers, 
to the width often inches, with some copper disseminated; but the indica- 
tions were not sufficiently encouraging to induce them to continue the 
work. This vein ranges and dips with the formation — its course being 
north SQ^ ^ast; inclination to the northwest 60°, 

On the southeast quarter of section 19, township 56, range 32, are 
the abandoned works of the New York and Michigan Company. Their 
exploitations were prosecuted on the left bank of a small stream, near the 
junction of the trap and sandstone. Tte trap here consists of the reddish 
and greeftish chlorite rock, with imbedded amygdaloid. The surface 
exhibits few indications of a vein; but, according to the report of^ Messrs, 
Grout & Douglass, who explored this location, native copper was found 
in the small veins and adjoining fissures. A drift was extended 45 feet 
into the rock; a shaft was also sunk on the opposite bank to the depth of 
18 feet, intersecting a belt of the green rock, according to the above au-' 
thority, highly charged with copper. Although the workmen met with 
muoh to encourage, they did not succeed in developing a valuable vein. 

On one of the affluents of Torch river, (section 36, township 36, range 
33,) the junction of the trap is beautifully displayed. The stream is 
precipitated over a wall of trap 80 feet in height, and thence winds its way 
through a deep gorge which it has excavated in the sandstone. The 
conglomerate differs fi'om the lenticular bands described as occurrirrg with 
the bedded trap, consisting of arenaceous particles loosely aggregated, and 
eontaining, near the base, quartzose pebbles. Patches of green and red 
ochrey clay occur in different parts of the mass, in a concretionary form. 

The red and green chlorite rock, fissile, but not stratified, enveloping 
masses of amygdaloid, is seen on the left bank of the stream, traversed by 
teams of quarta and calc-spar, underlying to the NW. 50^. Above this 
de rock is greenstone, presenting a wall-like appearance, and rising in 
overhanging cliffs. 

The precipice was perforated with a gallery, where the quartz seams 
40 observed near its base, to the distance of one hundred feet. Several 
49euns were crossed in the progress of the work which yielded native cop- 
per, but nowhere did the vein concentrate with sufficient power and rich- 
nen to warrant the expenditure of much capital. This work was prose- 
cuted by the Douglass Houghton Mining Company, under the direction 
of l[ess;rs. Grout & Douglass, and their report to the company contains a 
detailed account of their explorations and the character of the rocks. 

The trap in this vicinity has not that firmness and liveliness of color 
which belong to the truly metalliferous belts. Evidences of copper exist 
in die shape of small strings and leaders, but they nowhere concentrate 
Wid form 3vhat miners call a "champion lode." 

The Quincy mine, (section 26, township 55y range 34,) near the west 
ton of Portslge lake, affords as good a prospect for mining enterprise as 
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any ■which we have ohserved in this vicinity, although thie cannot be re* 
garded as among ttie be^t mining-ground. .* 

The foclt here consists of a dark-brown chlotite trap, with beds of 
amygdaloid. Between the jnnclion of these rocks native copper is ob- 
served in sheets, and disseminated in a veiu-stone of calc-spar and chlo- 
rite. 

The veins, or rather the main lodes, range and dip with the formation, 
and send off branches at nearly right angles. 

The culminating point of the trap here does not exceed 400 feet. The 
northern flank is covered with deuilus, and the rock at rare intervals 
emerges to the surface. Hence there is really a small portion of the trap 
range in this vicinity which is adapted to mining. 

In the region of Portage lake, the shock by which the bedded trap and 
conglomerate were elevated does not appear to have been attended with 
the protrusion of vast crystalline masses, forming a long range, hke the 
Bohemian mountains, or rounded groups, as in the vicinity ot the Onton- 
agon, but 8imply to have caused a vertical dislocation, lifting up the 
Iwds on one side of the fissure, while the corresponding beds on the 
• Fig. s, opposite side remained comparatively undis- 

turbed. There can be no doubt that there 
^^ existed a deeply-seated and powerful fissure, 
^^ extending from the head of Keweenaw Point 
~~ E- to the western limits of the district, along the 
i line of which the volcanic forces were, at 
:^ different times, powerfially exerted — similar in 
f character to those in Guatemala, Peru, and 
Java — the seals of modern volcanic action. 

The only instance observed in this part of the district, of tr^ occur- 
ring remote from the tine of the fissure ts in the northest eomer of town- 
ship 49, range 36, fourteen miles southwest of the head of Keweenaw 
bay. it is known as Silver mountain, {lucus a non hcendo,) which rises 
up isolated and dome-shaped to the height of a thousand feet, and 
occupies an area equal to three sections. The surrounding plain is 
covered with deep deposiles of clay, resting on sandstone, jn nearly hori- 
zontal strata. The rock on the summit of the mountain consists of ,iabrft- 
dor and hornblende, the former largely predominating, and arranged in dis- 
tinct crystals, with nodules of quartz and chalcedony scattered through 
the mass. The flanks of the mountain exhibit nearly the same litho- 
logical characters. Mining operations were prosecuted there a few years 
since by the National Company. The hill was perforated by a gallery to 
the distance of one hundred feet, along the course of a fissure, dipping 
63° to the northwest. The attle which lay about the opening was mi- 
nutely examined, but we failed to detect any traces of copper; nor did tbi 
appearance of the wall-rock or the fissure afford any well-founded hopH 
of the presence of metalliferous deposites. The rock at the entrance i^ 
the adit appears to have been broken by the elevatory movement, or soe* 
cessive movements, lo which the mass had been subjected; foi we fouad 
the enclosing . walls, ground and polished. In odier places rounded 
fragments of the wall-rock were included in the fissure. Near the mondi 
of the adit ihe rock was compact, but, on penetrating furthsr, it became 
highly crystalline. Scorite and amygdaloidal patches were observed 
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in the fissure, as though they had been injected after the upheaval of the 
mass. Near the summit a dike is seen pursuing a zig-zag direction. 

Boulders of granite a foot in diameter and fragments of sandstone . 
are strewn over the summits. Deep grooves and scratches, bearing north 
20^ east, are seen in this firm and crystalline rock. 

Although this is the only instance observed of the protrusion of the 
igneous rocks through the sedimentary strata in this vicinity, yet evidences 
of volcanic disturbance exist; and we have reason to believe that erup- 
tive masses have approached near the surface, without breaking through 
the exterior crust. 

Thus, about one-halfof amile from the southern boundary of township 
50, a conical knob of sandstone^ having a quaquaversal dip, is observed, 
the strata being much fractured and disturbed. These explorations ^ere 
conducted by Mr. Hill. 

RANGS OF THE TRAP BETWEEPf PORTAGE LAKE AND THE MONTREi^L 

RIVER. 

External characters. — Between Portage lake and the Pire-Steel river, 
the trappean rocks are less distinctly m^ed than on Keweenaw Point. 
They appear in rounded groups, rather than in parallel chains; but be-. 
yohd this point they again jfise in bold cliffs, which attain an eleva- 
tion of neariy fourteen hundred feet near Agogebic lake, when they 
again sink down into a nearly level plain, with an occasional isolated 
knob. This is their character between the last-mentioned point and the 
Montreal river. The Porcupine mountains form a lateral branch of the 
main trap range, and constitute nearly the highest points in the district. 
The trappean rocks are extremely variable in their lithological character, 
and among them the following varieties may be recognised: 

1 . Compact trap — varying in color and texture, and occasionally taking 
into its composition a large proportion of chlorite and a greenish magnesian 
mineral. Some varieties are exceedingly fine-grained and close in their 
texture, so that they break almost with a conchoidal fracture ; others contain 
a very large percentage of magnetic oxide of iron, and, if the block have 
in angular, prismatic form, and remain for some time on the surface, 
it acquires magnetic polarity. To the presence of so large a proportion of 
lion is undoubtedly due the irregular variation of the needle so well known 
to the linear surveyors in the districts underlaid by this class of rocks. 
The fluctuations of the needle often indicate the presence of the trappean 
locks where they are effectually concealed by a thick covering of detritus 
and soil. 

2. Amygdaloid.'— This variety is found irregularly scattered through 
the trap, but by no means so abundantly as west of the Ontonagon river. 
Hie base of the amygdaloidal trap is generally a fine-grained, homoge- 
neous, dark colored mixture of hornblende and labrador, with numerous 
amygdules— some of which are an inch in their longitudinal direction-— 
£llea with different mineral substances. Between the Algonquin lo- 
cation and Agogebic lake, epidote frequently accompanies the amygdaloi- 
dal trap; west of the last named place, it resemt)les more nearly the trap 
of Keweenaw Point, and is associated with large quantities of the zeolites. 
Wliere epidote fills the cavities of the trap, it presents a radiated, crystal- 
lized texture, and specimens of great beauty are frequemly obtained. 
Geuerally the vesicles of the epidote are occupied by quartz^ often radi- 
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ated. The quartz is frequei^Uy colored green by the presence of epidote, 
and in such cases afliirds beautiful cabinet specimens. 

The zeolitic minerals often form so large a portion of the rock that it 
disintegrates and fails to pieces after a short exposure. At the Atlas 
Mining Company's location, (section 18, township 50, range 44,) now 
abandoned, they are so abundant that they are found not only in all of the 
vesicles of the trap, but«are distributed tiirough it in large vein like sheets. 

3. Porpfu/ritic trap* — The base of this rock consists of fine-grained 
trap, through which are diffused long and distinct crystals of i^ldspar^ 
which, being white, standout against the dark base in bold relief. This 
variety is found in loqse blocks south of the trap range ^ but it has not 
been observed in place in this portion of the district. 

4. Trap breccia. — This is a mixture of aniygdaloidal trap and quart- 
zose fragments resembling altered sandstone, and seems to have been, the 

{)roduct of the interfusion of the two rocks; it is seen at the Cushman 
ocation, near the forks of the Ontonagon, (section 36, township 50, 
range 40,) and also a rock somewhat similar in character is observed at 
the United States Company's location, a mile or two west. 

5. Epidote trap. — ^This variety occurs atmany points, especisdiy in the 
vicinity of the Ontc/nagon river, occupying a space of several miles in 
length. The compact trap often passes gradually into it, the e{)tdote re- 
placing the hornblende. The seams of quartz and calc-spar containing^ 
copper are almost always accompanied by epidote, which graduates on 
either side into compact treqp. 

The varieties of epidote rocks are as numerous as those of the green- 
stone trap. Both, in fact, occur together over a considerable portion oif 
the district; and though the proper trap is by far the predominating rock, 
yet there are sections where the epidote forms almost mountain masses. 
The epidote, however, is rarely pure, but generally mixed with quartz, 
forming nodules of considerable size. Where the fbrmer occurs in seams, 
or veins, it is much more pure, and possesses a crystalline structure, 
though distinct crystals of this mineral are of rare occurrence. L^ke the 
proper trap, it often becomes amygdaloidal, th^ amygdules being filled 
with quartz and calc-spar. On the United States location the trap and 
epidote are seen in alternating bands, the <:avities of the former being filled 
with epidote and quartz, and those of the latter with quartz and cak-spax. 

6. Uampact quartz^ or Jasper, — This rock occurs abundantly in mountain 
masses, the highest summits of the Porcupine mountains being composed 
of it. It varies in structure considerably ^t different points. The greater 
part of it, however, is a homogeneous compact jasper of a deep, brick-red 
color, sometimes traversed by thin seams lined with crystals of quartz* 
The jasper is occasionally divided by fine lines ox bands, waved or con- 
torted, so as to form an imperfect ribbon jasper, but at other points particleg 
of white quartz are mingled with the red jaspery mass. The compact 
variety of quartz rock sometimes shows a gradual passage into quartzosa 
porphyry, with occasional iml^edded crystals of feldspar. 

T-he quartzose porphyry occurs in very large masses, forming the 
highest points of the trap range in townships 49 and 50, range 42, on the 
head-waters of Iron river. It is of a brick-red color, and contains small 
crystals of white feldspar, not generally exceeding an eighth of an inch in 
length. Almost invariably, fine rounded particles of vitreous quartz are 
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foujad distributed with the feldspar through the jarpery base. It forms au 
eruptive mass, and often includes' fragments of the pre-existing igneous 
and sedimentary rocks. This porphyry has generally a trappean structure, 
breaking by natural joints into blocks more or less prismatic. 

A singular nondescript rock occurs in a low ledge which crops out on 
section 33, township 49, range 43. It has a feldspathic base of a light 
reddish color, through which irregular crystals of red feldspar and small 
rounded particles *of quartz are discernible, intermixed with a greenish 
mineral, which appears to be epidote. It differs entirely in external char- 
acters from any rock found elsewhere in the district. 

Range cmd extent — associated metals. — The trappean range between 
Portage lake and the Ontonagon river divides the country into two parts — 
the portion lying on the north being drained by streams which flow at 
neany right angles to the formation, while in that portion lying south the 
streams now neaily parallel with it. The trap range crosses Portage lake 
in township 55, ranges 33 and 34 — its width being about three miles — and 
continues in a southwest course nearly parallel with the lake. In town- 
Ship 52, range 36, it contracts to less than a mile in width. Between this 
point and Portage lake, trap is seen in. the beds of the water-courses, and 
along the waterrshed line. Low rounded hills occur, with few expoi^ures 
Oif the rock. Within this distance there is no valuable mining-ground, 
and only one attempt at exploration has been made. The Old Settlers' 
Company explored a vein, or seam, on section 6, township 52, range 35, 
the course of which is north 65^ east, parallel with the course of the 
trap. This seam in no place exceeds four inches in width, and is filled 
with quartz and epidote, with particles of native copper disseminated. 
The drift was extended for 30 feet. On section 36, township 63, range 
36, a shaft was sunk upon a seam of similar character; but the nature of 
the rock gave little assurance of a valuable vein. 

West of township 52, range 33, the trap again expands, occasionally 
emerging in bold precipitous cliffs. Between this point and the Ontonagon 
river the roqk is in many places metalliferous, and affords good mining- 
ground. It does not r^nge in continuous chains, but appears in rounded 
groups or isolated knobs. 

At the Algonquin mine (section 36, township 52, range 35) the trap is 
rather compact, and much mixed with epidote. The ridge here bears 
northeast, and the escarpment is to the northwest — forming an exception 
to the general rule found to prevail in this region. At the Douglass 
Houghton mine, four miles southwest, the trap appears in numerous knobs 
9iid short broken ridges, and affords good mining-ground. Masses of vein- 
stone, consisting of quartz colored rose-red by the sub-oxide of copper, 
ire found in the streams, indicating the proximity of veins. On section 
16, township 51, range 37, this company have explored an east-and-west 
Tein which promises to yield a profitable return. The rock is a dark- 
Cjilored, compact trap, occasionally amygdaloidal, traversed by numerous 
joints, the intervening spaces of variable width, being occupied by quartz 
and calc spar. A detailed description of the works will be found under 
(he head of Mines. 

On the neighboring section, 21, the New York and Michigan Company 
have made merely surface explorations. There are here two well-defined 
and abrupt ranges of trap crossing the line between sections 16 and 21, 
in which several veins of metallic copper and blue carbonate of copper 
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were discovered by Messrs. Grout and Douglass, who explored the loca- 
tion. We found the same app)earances here as at numerous other points in 
the trap range in this vicinity, to wit: epidote occurring massive and in- 
termixed with the trap rock, and containing a small amount of copper. 
Nothing, however, was found worthy of particular notice. The ridges of 
trap are elevated about a hundred feet above the general level of the 
country, while the intervening ground is low and swampy. 

About 10 rods southwest of the cabin there is a trap knob which rises 
to the height of 660 feet — the most elevated point in the immediate vicin- 
ity. On the line between 29 and 30 tlie ground was found to be 633 feet. 
The trap here is amygdaloidal, with few indications of copper. 

In the adjoining township west (township 51, range 38) the trap rises 
in broken ridges to the height of 160 feet above the surrounding country, 
presenting mural faces to the south. It consists for the most part of hard, 
crystalline greenstone, and is traversed by numerous contemporaneous 
fissures, which are filled with quartz and calc-spar, and contain copper, 
disseminated, and in masses weighing 15 and 20 pounds. We saw in 
the northern portion of the belt no well-defined veins^ and, altogether, the 
character of the rock is unfavorable for mining. 

The epidote and quartz are occasionally observed in beds, associated 
with native copper, having a course and dip corresponding with the ad- 
jacent stratified rocks. 

The Adventurers' Mining Company and the Ridge Mining Company are 
located in this township — the former on the southeast quarter oi section 
35; the latter on the southwest quarter of the same section. 

In the soutliwest quarter of section 25 a vein was observed in a ridge 
which extends across that quarter section, bearing north 55° egist, and 
dipping to the northwest 45°. The veinstone was prehnite and calc-spar, 
and contained traces of native copper. The foreign matter would not ex- 
ceed one foot in width, but the brecciaied rock occupied three feet. 

The Aztec Company are also working a small force in the southeast 
quarter of section 25, in this township. In the southeastern portion of 
this township the rock appears more favorable for fcietals, but the explora- 
tions have not been carried suflSLciently far to develop the true character 
of the veins. 

The trap range in the adjoining township southwest is highly metal- 
liferous — as much so as any in this portion of the district. * 

Township 60, range 39. — As this is an interesting township in regard 
to its topographical features, and one in which perhaps more mining and 
exploring have been done than in any other, we will give a somewhat 
general description of its geology and topography before entering into 
a particular description of the several explorations and attempts at mining 
which have been made.' The Ontonagon river runs diagonally across the 
township in a winding course, separating it into two unequal portions. 
The three main branches of the stream, called respectively the East, West, 
and Middle forks, unite in sections 27 and 28, and form a broad river, 
which, however, is much broken by rapids, and can only be ascended by 
boats forced up against the current by setting poles. The banks of the 
jiver are generally of red clay, sometimes rising one hundred feet above 
the stream, and worn into precipitous ravines, commonly called ** hog- 
backs," which succeed each other many times in the course of a mile, 
'To travel over them is a task at once laborious and vexatious. The trap 
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range enters the tbwnship at the northeast corner, and pursues nearly a 
northeast and southwest direction diagonally through it. On the east and 
west line of section 12, there are two distinct ridges: the northernmost 
and highest is 736 feet above the lake, at the point of intersection. 
These ridges continue tolerably distinct and parallel in direction nearly 
to the Ontonagon, when they gradually break off; and where the 
river cuts through the range no rock is seen in place, but high clay banks 
hem in the channel. The terminating knobs of these ridges are con- 
spicuous objects from a distance, and are known as the "Three Brothers." 
The North and Middle Brothers are the proper terminations of the two 

Earallel ridges ; but the South Brother is a spur of the southern ridge. The 
eight of the Middle Brother above the lake is 768 feet; the other knobs 
and ridges in the township are from 650 to 670 feet. 

From the summit of the northern ridge the ground verges very 
gradually to the lake, there being no other breaks than ravines worn 
by running.water. South of the trap range there is a beautiful level 
plateau of land, finely timbered with maple and hemlock; then succeeds 
a broken and uneven country, intersected by numerous gullies. In 
the beds of the streams sandstone may be seen in place occasionally, 
though they are mostly excavated in red clay. The current is generally 
sluggish. The west branch of the Ontonagon flows along the line of 
junction between the sandstone on the south and the trap on the north; 
and it was on the left bank of this stream, near the water's edge, in secr 
tion 31, of this township, that the famous " copper rock," now at Wash- 
ington, was found. To facilitate its removal, a road was constructed 
to the main branch of the river on section 20, which is known as the 
" Copper- rock road." ^ 

The trap is flanked on the north by a belt of conglomerate which bears 
west-southwest, and occupies a width of one- fourth of a mile. Numerous 
alternating bands of igneous and aqueous rocks are observed in this 
township, or rather in the northern portion of it. 

The trap ranges differ somewhat in lithological character. The north- 
ern range, as exposed on section 10, is somewhat porphyritic. Between 
this and the second range there is a belt of sandstone 100 feet in thick- 
ness, which is well exposed on section 16. 

The middle range is capped with greenstone, while its base consists of 
a granular trap, with occasional amygdules dispersed through it, comi- 
posed of hornblende, feldspar, and chlorite — forming the most metal- 
liferous belt in the region. At the base of this belt a Jhin band of con- 
glomerate is observed about 10 feet in thickness, dipping north 52^. Be- 
tween the middle and southern ranges there is probably another band of 
conglomerate concealed by the soil. The southern range is composed of 
a dark brown trap, more compact than the former, but likewise metal- 
liferous. 

The ^^ South Brother" is somewhat isolated, and may be regarded the 
most recent in geological age, since the saiidstone dips from it on the 
south, and the bedded trap and conglomerate dip from it on the north. 

The principal workings in this township, east of the river, have been 
prosecuted on sections 15, 16,21, and 22. The Minnesota Company, 
on section 16, have a valuable mine, a detailed description ol which wiU 
be given under the appropriate head. 
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The Ontonagon Mining Company sank a shaft on section 22 to the 
depth of 40 feet, which afforded indications of little value. The rock 
brought to light consisted of a mingled mass of epidote and trap^ 
traversed by seams of calc spar and quartz, with traces of native copper. 
Associated with it were particles of oxide of iron, having a metallic 
lustre, which were mistaken for gray sulphuret of copper. 

Another shaft was commenced near the northwest quarter of section 
11, but soon abandoned. 

The principal shaft sunk by the company was on section 16, near its 
eastern boundary, and was carried to the depth of 60 feet, through trap 
which afforded no evidence of a vein. 

On the west side of the river, explorations were made on the northeast 
quarter of section 19, under the direction of Mr. Randolph. The hill 
was perforated to the distance of 30 feet along the course of a supposed 
vein, when he found it cut off, as the miners termed it, by a wall of 
hard, compact trap. Near the seam, and against it, the rock is amyg- 
daloidal, the cavities of which are filled with calc spar, epidote and 
(quartz. In the space of six or eight feet from the seam, the rock grad- 
iiates into a hard, compact trap, and every trace of a vein is obliterated. 
The quantity of copper found at this locality was exceedingly small, 
though some specimens yielded as high as 15 or 20 per cent., and was 
finely interspersed through tlie rock. 

The Forest Mining Company are exploring some veins west of the 
river, with very fla|ttering prospects, a description of which will be found 
under the head of Mines. 

The mining attempts on section 31, by the Ontonagon Company, will 
be allijded to in connexion with their operations on the adjoming sec- 
tion in range 40. 

In addition to these explorations, numerous shafts have been sunk 
and adits driven into the clay banks which border the river, by sanguine 
adventurers in search of mineral wealth. Near the spot whei*e the cop- 
per rock was found, numerous attempts of this kind were made. The 
true sources Aom which the loose jiiasses of copper have been derived 
are now fully understood, and fruitless explorations of this kind have 
long since been abandoned. 

Toionship 50, ran^e 40. — The ti^ppean rocks west of tlie Ontonagon 
pursue a course which varies but a few degrees south of west. They here 
expand to a width of little more than four ipiles, and crop out north of the 
west branch in bald, overhanging cliffs. About one third of the northera 

Sortiou of this township is occupied by the detrital rocks; while the mid- 
le, occupied by the igneous rocks, is low, and affords no valuable 
milting ground. *In the southern portion, numerous explorations have 
been made by the United States and Ontonagon Companies. Those of 
the latter have been principally confined to section 36. Here a vein-lik^ 
mass of epidote can be traced from the bottom to the top of a hill, and for 
a considerable distance along the course of the formation, which bears 
north 76^ east. This mass is nearly vertical, and is one of the largest and 
best defined which we have seen. It has no perceptible walls, and on 
either side it may be seen graduating into the trap. A shaft has been 
sunk about half-way down the hill, and a drift extended to intersect it be- 
low . Other openings have been made at various points. Although some 
masses of native copper weighing fifty pounds were extracted, yet ihe 
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results, on the whole, could not be deemed satisfactory, for the copper 
is diffused too sparingly to render the workings profitable. This com- 
pany also commenced explorations on section 31 in the adjoining town- 
ship east. A vein-like mass of similar character, bearing nearly east 
and west, and dipping northwardly, was observed near the base of a cliff, 
into which a level was driven, without affording much encouragement to 
■continue the work. 

The United States Mining Company were located on sections 34 and 35. 
A superficial examination was made at the base of a trap chff perhaps 
one hundred feet in height, where the rock consisted of trap mingled with 
epidote and quartz, presenting a singular brecciated appearance. No cop- 
per was found. Beds of epidote niay be seen in this ridge, having an ap- 
proximate bearing east and west, in which traces of copper exist, but no- 
where has it been observed in sufficient abundance to justify mining ope- 
xations. 

On section 35, is a high cliff made up of irregular alternating bands of 
anaygdaloidal trap and amygdaloidal epidote. Surface explorations have 
only been made here; in feet, there is nothing to warrant extended mining. 

Township 49, range 40. — The trappean rocks occur only in the extreme 
northern portion of this township. They rise in isolated knobs and bro- 
ken ridges, north of the west branch of the Ontonagon, to the height of 
three hundred and even four hundred feet. Mining operations are. for 
the most part restricted to the upper portions of the bluffs, so that, if sys- 
tematically pursued, drainage can be effected with ease by means of adits. 

The Ohio Trap Rock Company are located on section 5, but most of 
their explorations have been made on section ^^12 in the adjoining town- 
ship west. 

Township 49, range 41. — The' geological features of this township do 
iiot differ essentially from that last described. Bold cliffs border the river 
on the north, through which are distributed vein-like masses of epi- 
dote containing copper. The cliffs extend through the township, not con- 
tinuously, but in broken ridges, and^ form the principal mining ground. 
The trap continues northward about five miles, occupyirig about one half of 
township 50, but rarely emerges to the surface, and affords few facilities 
for mining. 

Sections 17, 18, and 19, in the western limits of the township, were re- 
spectively occupied by the Hope, Ural, and Astor Companies. A bluff, 
occasionlly broken through by ravines, rises to^the height of three hun- 
dred or four hundred feet above the west branch of the Ontonagon river, 
in which masses of epidote and quartz, containing considerable copper, are 
arranged somewhat in the form of veins. In places they were observed 
to expand to the width of five or six feet, and afterwards contract to a 
mere seam, and sometimes run out altogether, or re-appear at a higher 
level in the cliff. There were no well-defined walls observed, and fre- 
quently the epidote was seen to pass imperceptibly into compact trap. 

These tracts are now abandoned; but if these deposites are found pro- 
ductive after more extended exploitations, mining operations will undoubt- 
edly be resumed at this point. 

The Ohio Trap Rock Company have performed much work in a bluff 
of a similar character on section 12, and at one time their prospects were 
regarded as highly fluttering. 
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Dr. Gibbs visited this tract in 1848, and from his notes we extract the 
following informatiofi : 

"The general character of the rock is a compact trap, containing much 
epidote mineral, with quartz a^d calcareous spar. The epidote generally 
assumes the form of veins, intersecting the trap in diflFerent directions, 
but perhaps chiefly north and south or east and west. The copper is 
found principally in those veins which have an easterly and westerly 
direction. In one of these, which dips about 35° to the north, two shafts 
have been sunk, one of which was 60 and the other 40 feet in depth at 
the time of our visit, and large quantities of epidote mineral, with quartz 
and spar, had been raised. The epidote frequently is rich in metallic 
copper, though as yet it has not been found in large masses. The copper 
is also disseminated, though sparingly, through the quartz, and aflfbrds 
specimens resembling those from the Cliff mine. The epidote is often 
beautifully radiated, and, when mixed with the white quartz and bright 
metallic copper, affords singular and beautifiil specimens. At the bottom 
of the hill, a drift is in progress to meet the two shafts. The hill is 
about 130 feet in height, and the distance to be driven is about 300 feet, 
following the apparent course of the vein. Other openiags have been 
made on the location and in this hill. They all present the same general 
character — namely, a vein-iyce seam of epidote, containing seams of 
quartz and calcareous spar, with particles ojf metallic copper. The frag- 
ments of epidote are often covered with a coating of carbonate of copper, 
evidently derived by decomposition from the metallic copper. Sometimes 
the decomposed epidote and earthy matter form seams in the rock, which 
ar6 regarded by the miners as a rich ore. On the whole, the quantity of 
copper obtained at the locality is sufficient to justify further exploration 
in proving the real nature of these deposites, though the occurrence of the 
metal in pseudo-veins will render the ultimate success of the operation a 
matter of some uncertainty. The appearance of the vein seemed, how- 
ever, more promising as they descei»ded upon it. 

The adit-level has since been constructed, but the vein-like mass did 
not prove as rich^ where intersected, as was anticipated. 

The Boston and Lake Superior Company have made explorations on 
section 11, about one-fourth of a mile further west. The general char- 
acter of the deposites of copper is similar to that of the Ohio Trap Rock 
Company. Two vein-like masses of epidote, mixed with quartz and 
calc-spar, meet at right angles — the one running nearly north and 
south, the other east and west. Two inclined shafts were sunk to the 
respective depths of thirty and sixty feet. The bed pitched to the north 
about 48^, and was thought to become richer in its downward course. 
This mine is temporarily, if not permanently, abandoned.'* 

This portion of the trap range appears to be richer than any other in 
the district west of the Ontonagon, it is characterized throughout by 
these "epidote veins," as they are provincially termed, which in many 
places offer flattering inducements to miners; but it must be confessed 
that the explorations thus far have not demonstrated that they can be 
profitably wrought. 

Township 49, range 42. — The trap adjoins Agogebic lake on the north, 
and expands to the width of eight miles. The range of bluffs before 
described is continued through the southern portion of this township, 
and presents the same geological features. In the ' northern portion are 
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numerous high knobs of quartzose porphyrj^, in which no traces of copper 
have been detected. These extend in an east-northeast direction for 
about six miles, and vary in width from one to two miles. On section 
24, known as Boyd's location, explorations to a limited extent have been 
made. 

Near the bed of the stream, by the cabin, occurs a mass of epidote, 
I>assing into trap, and containing specks of metallic copper. A small 
quantity of rock has been thrown out here, but the percentage of copper 
is very light indeed. At the southeast corner of the location, near the 
summit of a trap cliff 200 feet in height, occurs another mass of epidote 
rock, which has been explored in search of copper. This mass is about 
six feet in breadth by ten in-length, and presents superficially some of 
the characters of a vein, but passes gradually into the trap both above 
and below, so as to be no longer distinguishable a't the distance of a few 
inches. A few particles of copper are found in the epidote; but appear- 
ances,* upoji the whole, are unpromising. 

About one-fourth of a mile east of the cabin is the locality known as 
the "Red oxide vein." The trap is very hard and compact, and contains 
epidote, which is sometimes stained by carbonate of copper. The seams 
of the trap are filled with thin plates of a red crumbly substance — proba- 
bly decomposed laumohite. The epidote has, as usual, some resemblance 
to a vein. Considerable masses of ore have been obtained from this 
place, being mostly native copper incrnsted with the red oxide, which is 
probably an after-product from the oxidation of native copper. Near this 
place is another opening of the same kind; but jio copper nor signs of a 
vein could be discovered. On the whole, there is no reason to suppose 
that mining operations at this point will be attended with success. 

The trap occupies only portions of the first tier of sections in the ad- 
joining township (48) south. On section 6, the Charter Oak Company 
erected buildings and made surface explorations. The copper bearing 
rock is similar to that which is characteristic of the whole of this range, 
and to describe it more in detail would be superfluous. The location is 
now abandoned. 

From this range west to the Montreal river, (we speak not now of the 
Porcupine mountains,) the country is low and swampy, affording few 
fiicilities for mining operations. The rocks rarely emerge to the surface, 
tnd, when observed, are in isolated knobs, instead of continuous ranges. 

The bed of the Presqu* Isle was examined bjr us with great care, as 
"well as the country lying west of the river, before the organization of the 
survey. The conglomerate is seen flanking the trap on the north, as 
\*dl as intercalated with it in lenticular bands. The junction between 
the two classes of rocks occurs in section 26. 

Toumship 49, range 45. — The trap resembles that of Keweenaw Point, 
and, near the junction of the different mineral planes, is highly amygda- 
loidal. The zeolites, so rare in the Ontonagon region, are here very 
abundant. 

A bed of quartz slightly tinged with the sub-oxide of copper is seen in 
the trap on section 26, near its northern limits. Numerous and appa- 
rently contemporaneous fissures traverse the ma^s, which are filled with 
prehnite, laumooite, and calc-spar, through which native copper is 
oiffused in small specks. Fissures of greater power, and apparently of a 
Jftter age^ cut the mass in a north and south direction; but they are rarely 
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metalliferous. Between Presqii'Isle and Black rivers, occasionally, de- 
tached knobs of trap are observed, which afford no indncements to mining. 

The Cypress River Mining Company erected cabins on section 26, which 
were subsequently abandoned. 

The bed of Black river, above the point where the conglomerate and 
trap meet, exhibits few exposures of rock. On section 5, township 48, 
range 46, the Chippewa Mining Company explored a vein in the bed of 
the stream to some extent, but developed nothing valuable, there being an 
ill defined vein through which native copper is sparsely disseminated. 
The trap here rises in hills two or three hundred feet in height, occasion- 
ally exhibiting mural escarpments. Beyond these hills southward the 
country sinks down into a nearly level plain, covered with deep deposites' 
of drift. 

Between the Black and Montreal rivers a low range of trappean hills- 
runs parallel with the coast, but in no instance intersects it. To the 
south the country is low and swampy, but occasionally a trap knob rises 
up to diversify the monotony of the ^scene. 

The Montreal, a rapid, brawling stream, affords a good section of the 
rocks. For four miles above its mouth, it dashes through a deep gorge 
which it has excavated in the rocks, laying bare .the bedded trap, con- 
glomerate, and sandstone. The trap is both compact and amygdaloidal. 
The belt in proximity to the conglomerate is decidedly vesicular and con- 
tains an abundance of the zeolitic minerals, in which occasional traces of 
copper are observed. There are numerous irregular veins of a hard, 
quartzose material, occasionally stained with copper, bearing north 55"^ 
west, with a dip of 45^ or 50^ northwardly. They are very limited, and 
we do not consider them as affording any possible indication of valuable 
lodes. 

The Montreal River Mining Cempany occupied sections 23, 24, 25, and 
26, township 48, range 49. The exploitations of the company were very 
limited, atid the locations are now abandoned. 

PORCUPINE MOUNTAINS. 

These mountains, as will be seen by an inspection of the map, are an 
off shoot at nearly right angles from the main range, and form the cul- 
minating points in the district, if we except a few points near Agogebic 
lake. They assume a crescent form— a peculiarity in the trappean rocks, 
which has been noted by Dr. Percival in his description of the geology' 
of the State of Connecticut. The great mass consists of quartzose por- 
phyry and jasper, though in other portions the amygdaloid is not want- 
ing. Copper has been observed at numerous points, but no valuable 
lodes have been, nor probably will be, developed. To show the char- 
acter of the rocks, and the association of the copper, we will advert to* 
the principal points where explorations have been made. 

Tovmship 51, range 42, section 27. — The Union River Company have 
here made quite extensive explorations — ^more so than any other company 
in the region. The s6at of their mining operations is about two miles-' 
from the mouth of Union river, and is elevated 309 feet above the lake. 
A bed of trap, 500 or 600 feet in thickness, is included between parallel 
planes of sandstone, and dips northwest at an angle of 25^. Along the 
line of junction between the sandstone above and tlie trap below, and 
occupying a thickness of about 5 feet, is a bed of amygdaloidal chlorito. 
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Containing copper in bunches and disseminated. On this bed two shafts 
have been sunk to the respective depths of 100 and 12Sfeet, and a gallery 
extended between thnm. Two vertical shafts were also sunk to intersect 
the inchned ones. The intention of the company was to make use of 
the hydraulic powel: afforded by the stream to raise the attle. Subse- 
quently another shaft was sunk farther north, through sandstone, 
which intersected the bed at the depth of 120 feet; but the attle thrown out 
disclosed only a trace of copper. The hanging- wall of sandstone afforded 
several very good specimens of silver. In contact with the foot- wall there 
tiras a thin seam of clayey matter, called by the miners Jlucan, corfsisting 
of decomposed chlorite. Near the surface copper was found in considera- 
ble masses, some of which weighed 50 pounds; but we could not gather 
that these occurred in the downward progress of the shafts. The copper 
here often forms a thin envelope around the exterior of the vesicles of the 
trap, while the middle is replaced by chlorite or calc-spar. The mass 
brought to the surface was very meagre in copper, not exceeding one 
per cent. ♦ 

In the bed of the stream, a few miles above the mine, is a large mass 
tf quartzose and sparry material in the trap, with chlorite interspersed, 
which has been explored to some extent. It has a reddish tint, commu- 
nicated by the sub-oxyde of copper. The workings are now abandonded. 

Thwnship 61, range 42. — On sections 22 and 27 the Boston Mining 
Company have made surface explorations, whieh resulted unfavorably, in a 
tap belt, which is an extension of that, last described. There is a vein of 

Cxtz and silicate of lime, containing traces of metallic copper, which 
rs NE. and SW., and dips NW. at an angle of 30° or 40°, and varies 
km eight to ten feet in width. The trap here is very much fractured, 
ittd contains seams of highly polished chloritic maiten (sfickensides.) 
Althe junction of the trap and sandstone, no signs of the bed wrought 
)jrthe Union River Company are observable. 

Township 51, range 42, seciioti 32. — Near the correction line, a shaft 
babeen sunk to the depth of fifteen or twenty feet into the hard^ jasper, 
'uriiich remains a monument both of persevering industry and misdirected 
eftrt; since the difficulty of boring and blasting the close grained and 
tough silicious rock could only be equalled by the absurdity of attempt- 
inglD mine a seam of clay in perfectly barren walls. 

Ihwiiship 61, range 43. — This township has been the site of much 
milling exploration, and therefore deserves more than a passing notice. 
It ii^much broken by ranges of the Porcupine hills, and mural precipices 
extoid from the centre of section 13 to 30. The highest point is 975 
feet above the lake, and on the side opposite the coast presents a vertical 
fiiceof several hundred feet, with a steep talus of angular fragments at 
the bottom. The trap, which attains a thickness of several hundred feet, 
is included within parallel planes of detrital rocks. This range bounds 
(be valley of the Carp river on the north; while to the south, and within 
ke diitance of a mile, a second range is observed, composed of amygda- 
kid, having rounded summits. Still beyond occurs the elevated range of 

Ktz and jasper rocks, in which no trace of copper has been detected. 
ost all of the explorations in this township have been made in the 
ftn range, near the junction of the trap and sandstone. 

On section 14, the Isle Royale Company explored a deposite of copper 
inimne respects similar to that of the Union Company. The sandstone 
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masses of metallic copper, one of which weighed 55 pounds, were found 
here dips at an angle of 30° to the north, and has been much altered 
by contact with the igneons rock. A seam, about a foot in width, 
consisting of blue plastic clay and chlorite, with rounded fragments 
of sandstone, is inlerposed between the two formations. In this seam 
directly in contact with the trap. An inclined drift was carried on the 
bed to the depth of 20 feet, but the traces of copper became more indis- 
tinct. Severn! feet above was a seam o( calc spar, from one to four inches 
in width, and in some places expanding to a fool, intermixed wilh frag- 
ments (if the walls, forming a breccia; several feet below, a narrow seam, 
carrying metallic copper was observed, but it gave no evidence of 
being valuable. The annexed wood-cut is a section of the cliff at this 
Fig. 7. point. About one-fourth of a mile west, 

the same company explored gne of ihe vein- 
like masses of epidote, associated with 
native copper, like those west of the On- 
tonagon, bearing nfj^h and south, but it 
afforded little enconragement to persevere. 
Tou>nship 51 , range 43, — The Delavan 
Company explored on sections 27 and 
28. There are no regular veins or ap- 
pearances of veins on either of these sec- 
tions. The rock is epidote, passing into 
>« amygdaloidal trap, so intermixed that it 
is impossible to draw the line of demar- 
cation between them. The amygdules are often filled with epidote, 
both pulvemlcnt and ciystalline— the bright green of the former forming a 
striking contrast with the dark brown of the latter, A shaft was sunk a 
few feet in the rock, which here presents a very brecciated appearance, 
traversed by numerous seams containing calc-spar and the zeolitie minerals. 
Traces of the gray sulphurot of copper were here observed, and also ou 
section 21 ; on the adjoining section 32 the Croton Company sank a shaft 
in a similar rock, but found nothing to induce them to persevere. 

On section 30, the Isle Royale Company mined pretty extensively. 
The character of the rock is similar to that on section 14, before described. 
With regard to the Porcupine mountains it may be said, without hesi- 
tation, that there are no indications of copper of siifGcient promise v 
warrant mining enterprises. There are no true, well-defined lodes, hi 
irregular seams promiscuously scattered through the trap. 

We have endeavored to give, briefly, a synopsis of what has been doi 
in the way of exploitation by the several companies. Originally, allof 
the trap belt was secured by permits, and even portions of the sandstone. 
It will hardly be necessary to say that these permits were located at a 
time when the speculative fever ran high, and when the mere presence of 
trap was regarded as a sure index of the proximity of valuable lodes of 
copper. Before the expiration of 1848, neariy all of the companies ia 
this region had abandoned their locations, regarding them as worthless*, 
and, at the end of the succeeding season, there was not, to our koowl- 
edge, a white taa.T\ left. 
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ISLE ROYALE. 

lu many respects, Isle Royale may be regarded as the counterpart of 
Keweenaw Point. On both, the lines of upheaval are nearly parallel, ex- 
hibit the same banded structure, and yield the same metallic products, ^ 

There are, however, minor difierences. The conglomerates here are 
not developed on so grand a scale— different systenas of fracture are found 
to prevail; but on both shores, the lines of inclination converge towards 
a common centre, forming a syn«Unal valley several hundred feet below 
the ocean-level, which is occupied by the waters of the great lake. 

We have seen that the Jesuits formed the most extravagant notions with 
regard to the mineral wealth of this island; and those notions, though 
greatly modified, prevailed among the explorers at a later day. Nothing, 
however, has been revealed to justify those expectations; and the island, 
for mining purposes, may be regarded as infinitely less valuable than Ke- 
weenaw Point, or the region in the vicinity' of the Ontonagon. 

In an agricultural point of view, it is- less valuable than any portion of 
equal extent in the district. The soil is scanty, and the timber which it 
sustains is dwarfed and stunted. 

Range and extent — metallic conte7tis, — The trappean rocks range 
through the island in a northeasterly and southwesterly direction, iforming 
numerous ridges, which seldom attain an elevation five hundred feet 
above the level of the lake. Almost everywhere they present a bedded 
structure, and the beds display marked lithological differences. The lines 
of bedding almost invariably are found to be coincident with the lines 6f 
stratification in the detvital rocks which occur on the southern portion of 
the island. 

A line drawn from the western extremity of the island, and cutting mid- 
way between Siskawit lake and the bay of the same name, would repre- 
sent the junction- between the two formations —the igneous occupying the 
northern, the aqueous the southern portion. From the eastern point the 
line curves abruptly, and approaches the shore on the south. There is 
evidence of a powerful lateral dislocation here, by which one portion of the 
mass has been forced beyond the corresponding portion, thus interrupting 
the continuity of the strata. Other evidences of the same phenomena have 
been observed on other portions of the island, which will be described in 
the detailed geology. The length of the line occupied by the trap, from 
Phelps's island, in Washington Harbor, to Passage island, which is an ex- 
tension of Blake's Point, is fifty one miles; its breadth varies from four 
and a half to seven miles. The physical obstructions to a successful ex- 
ecration of the interior of the island are greater than we have encountered 
many other portion of the mineral district. 

The shores are lined with dense but dwarfed forests of (|sdar and 
spruce, with their branches interlocking and wjeathecj with long and 
diDoping festoons of moss. While the tops of the trees flourish luxu- 
riantly, the lower branches die off and stand out as so many spikes, to 
oppose the progress of the explorer. So dense is the interwoven mass of 
foliage that the noonday sunlight hardly penetrates it. The air is stifled; 
and at every step the explorer starts up swarms of musquitoes, which, 
the very instant he pauses, assail him. Bad as this region is by nature, 
man has rendered it still worse. Fires have swept over large tracts, con- 
suming the leaves and, twigs and destroying the growth, while the heaJVy 
6 
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winds have prostrated the lialf-chjrred tranks, and piled thf^tii up so as to 
toim almost impenetrable barriers. 

As we ascend the ridges, the maple and the birch replace the cedar and 
the spruce, and the physical obstructions become less ibrmidablc. Tliesc 
ridges occur at short intervals, and preserve a great degree of parallelism — 
bearing northwest and southeast, and are uniformly precipitous on the 
north, and gently sloping on the south. The valleys between are occu- 
pied by swamps, clothed with a dense growth of resinous trees, or with 
small lakes arranged iu chains. The ioast of the island is rock bonnd, 
and, like Iceland, intersected by numerous/ewrfs, or narrow and deeply 
indented baj-s. 

In describing the detailed geology, wo. commence at the ea.stcrn ex- 
tremity of the island, and thence proceed west. 

Run^ii 32.^ Passage island occurs within this range. It is three miles 
from the nearest point of the main land, and was fabled as possessing 
locks of pure copper, so tiiat when a stone was cast against ihtui a sound 
like that proceeding from brass *was emitted. It is two miles in length, 
and its shores are rock bound, but indented with numerous bays, which 
afford exeeiient boat-harbors. The prevailing rock is a dark varioloid tr»p, 
which rises near tiie centre of the island ta the height of more than one 
liundrfid feet, intersected by numerous veins running north and south, 
but nowhere affording much inducement for mining enterprise. 

Iian3!e33,towns/ii/js 6G and 67. — Within these townships are mnrter- 
ous projecting headlands and deeply indented bays, known as the Fingers 
«f Isle Royale. The southern portion of Rock Harbor is bounded by a reef 
of islands, twenty-fonr in number, arranged iu a linear direction. . The 
lock is a dark-gray trap, not very firm, and occasionally contains amyg- 
dules, filled with agate, chlorite, chlorastrolite, calc-spar, &.c. A narrow 
belt of conglomerate is seen intercalated in the trap, bearing northeast and 
southwest, and dipping southeast V2°, and good exposures occur on Cari- 
bou and Motl's islands. A seam of calc-spar, about eight inches in thick- 
neas, conforming iu course and' inclination to the conglomerate, runs 
through several of these islands, which, in a region remote from masses of 
limestone, may ultimately prove of economical value. On Mott's island 
and Shaw's island (here are veins of considerable power, bjit,owing to the 
proximity of the lake, it was thought that they would never prove valu- 
able, since it would be impossible to f;ee the mines Irom water. 

SfcowK'sPoiVti.— A cap of dark-gray trap, breaking into cuboidal blocks^ 
■nd well adapted to the purposes of construction, is here seen, forming the 
pjg, 8. nortljerii boundary 

of liock Harbor. It 

rises ia clifls thirty 
": and even fiftyfeet in 
-- height, forming sa 
I excellent sea-walf. 
* Prom the head of 
f the harbor to theex- 
gtrcmity of the point 
R. there is not a pebble 
K'-. beach of any e.'ilont. 
J.r; Beneath the coni- 
™:~,pact trap is a thin 
"'" band of amygdaloid; 
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below this a bed of columnar trap, which gradually rises as we advance 
northward. The columns are arranged in prisms of five, six and seven 
sides, broken by joint:^, at short intervals; but we nowhere observed the 
strjucture known as ball and socket. The adjoining sketch, taken on the 
north side of Scovill's Point, will convey a correct idea of the appearance 
of the columnar trap. 

In the compact trap a well defined vein of considerable power is seen, 
bearing north of east and south of west, and extending almost uninter- 
ruptedly from Ransom to the extremity of the point — a distance of nearly 
nine miles. This ^ has been explored at different points by the Ohio 
and Isle Royale Company, by the Siskawit Company, and by Messrs. 
Shaw and Scovill. The vein stone consists of chlorite, quartz, and calc 
spar, with native copper in thin sheets and in bunches, and in th« com- 
pact trap presents favorable indications, but, on entering the columnar trap, 
it rapidly contracts and becolnes worthless. A more detailed description 
of this vein will be found under the head of Mines. 

The columnar trap is also seen on Blake's Point and on Silver island. 
The amygdaloid before described crops out on the southern side of the 
point. It is of a dark-brown color, and contains numerous agates and 
vein-like masses of pitch stone. On Brake's Point, the trap attains an 
elevation of 250 fee^t, and consists of a dark-gray varioloid greenstone, 
traversed by numerous belts of sienite, (crystalline feldspar and horn- 
blende,) arranged in strataiform masses. Copper is generally found dis- 
seminated through these belts. 

On section 33, township 66, a vein can be traced, bearing north 50° east, 
containing quartz, chlorite, and spar, with considerable copper. It is in 
the varioloid trap, but, at the depth of 15 feet, one of the sienitic bands 
occurs, in which the vein is ill defined. 

On the northwest quarter 6f section 33 is one of those natural monu* 
ments which instantly attracts the eye of the observer, known as ^^The 
Cloven Tower." 

The varioloid trap here rises in two columns to the height of about sixty 
feet, which are separated from one another by an interval of only a few 
inches in width. They ,are very symmetrical, resembling obelisks, and 
altogether form one of the most pleasing features in the scenery of the 
island. 

The varioloid trap skirts the southern coast of Duncan's bay, in bold 
overhanging cliffs. From their summits, the eye has an almost unlimit- 
ed range. To the north, the Canada coast can be traced for more than a 
hundred miles: all of the prominent points — St. Ignace, the Paps, Thun- 
der cape. Pie island, McKay's mountain, and Prince's bay — are distinct- 
ly visible. The many inlets around the island, fringed with evergreens, 
are seen almost beneath the feet. To the east and south, a boundless 
expanse of water stretches out, unenlivened by sail or other evidence of 
man's works- In peculiar stages of the atmosphere, the outlines of Ke- 
weenaw Point may be traced, resting like a cloud upon the verge of the 
horizon. The amygdaloid emerges from the base of these cliffs, and, for 
the most part, forms the underlying rock on Locke's Pointf It is of a 
dark brown color, and very soft, dipping southerly at an angle of 40°. 

Range 34, t(nDns/iips65, 66, and 67. — The following section, across the 
island, nearly through the centre of these townships, north and south, 
will show the contours of the country and its geological structure. 
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The southern coast in this range is rock-bound, the rocks often rising 
ill rounded, irregular masses to the height of fifty feet, Nuiflerous coves 
occur, bounded by high cliffs' at the entrance, with pebbly beaches at the 
extremity, which are secure places of refuge in a storm, come from what 
quarter it may. 

Tiie entrance to Chippewa Harbor affords a beautiful section of the io- 
tercalatione of the sandstone and trap, there being no less than five in the 
distance of less than a mile. These beds bear SW. and NE., and dip 
'from 12° to 26° to the SE., and respectively vary from a fiiot to 80 feet in 
thickness. . When traced across the harbor a few rods only in extent, 
■they are found to have been subjected to a powerful dislocation, extend- 
ing in a NW. and SE. direction, and amounting tq 971 feet in a linear 
direction. 

At and near the junctions of these different rocks, marked -changes in 
their lithological characters are observed, which throw much light on 
their origin. ' 

The upper portions of the sheets of trap are highly vesicular, resem- 
bling pumice. Fragments of amygdaloid, sometimes rounded, at others, 
aneular, are found enclosed in the pumice-like trap, as though they 
had become detached and afterwards reunited to the mass, while in & 
molten stau^. Numerous short and irregular fissures, extending to. 
no great depth, are observed on the upper sur&ce of the trap, in which 
sandstone has been deposited The following sketch will eiplain the 
F g 10 nature of the fissures and the position 

of the included fragments of amygda- 
loid. Between the snndstoiie above and 
the trap below, it is extremely difficult to 
, deteEmine where the one begins and the 
erends. Fragments of amygdaloid, 
[ angular or partly rounded, are includeil 
I in the sandstone — more numerous near 
' the base than at the top of the depoB- 
' is. Where the sandstone is imposed 
I the trap, there is little evidence of 
Its having been metamorphosed; but, on the other hand, where the 
trap rests on the sandstone, the hue of junction is clear and well defined. 
The trap is less vesicular; and the upper portion of (he sandstone belt, for 
the distance of three or four feet, is coni-erted into a ribbon jasper, having 
aVonipact texture. These phenomena have been observed at numerous 
places both on Isle Royaleand Keweenaw Point. The beds of sandstone 
are not shattered, nor does the igneous rock penetrale in the form of dikes 
ot ramifying veins. All the phenomena indicate ihal the igneous rock» 
Were not protruded in the form of dikes between the strata, but that they 
flawed like lava sheets over the pre-existing surface; and that the sand was 
deposited in the fissures and depressions of the Igneou^ belt, in soma 
cases, while the mass was in an incandescent state.. 

A bed of crystalline catc-spat, varying in thickness from six inches to 
two ff^t, is observed in Chippewa Harbon and is well adapted to making 
quicklime. Thin beds of epidote, contfuninguative copper, are also ot* 
served, having a bearing and dip conformable to the sanastone. 

Such is the natiufe of .the country, that it is impossible to trace these 
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conglomerate .bands to any considerable extent; but they probably wedge 
ont in short distances, forming in fact lenticular bands. 

A thin belt of conglomerate lines the northern shore of Conglomerate 
bay, with a dip of G^ to the Southeast, and is protracted thence along the 
southern shore of Rock Harbor. A thin belt of sandstone occurs about' 
a fourth of a mile north of Ransom and this is the farthest point north 
along the line of the section at which the purely detrital rocks have been 
observed. 

Between the lake shore and Rock Harbor^ embracing the fractional 
' township 65 and the extreme southeast portion of 66, the rock is a dark 
compact trap, occasionally amygdaloidal, consisting of hornblende, chlorite, 
and feldspar. The stratiform appearance in places is very marked, par- 
ticularly near Conglomerate bay, resembling in some respects a sedimen- 
tary rock altered by heat. Occasionally a band of crystalline greenstone 
.ds found included in the softer rock. 

The ridges which form the Fingers of the island, before described, ex- 
tend through township 66, arid present few differences in external char- 
:^(>ters. The crystalline greenstone which characterizes the middle range, 
and of which Blake's Point may be regarded as the prolongation, formsr 
the culminating point on this part' of the island. In the southwest 
-quarter of section 15 it rises to theheight of five hundred and thirteen feet. 
In crossing the island from Rock Harbor to Amygdaloid island, the trav- 
*^ller encounters a series of sharp ridges, with intervening swamps. The 
escarpments are invariably on the north side, while on the south the slope 
.ds gradual. The clusters of islands and headlands on the northern 
^rtion of this township consist of amygdaloidal and compact trap, but 
.afford little encouragement for mining enterprise. 

The best mining- ground in this range is near the junction of the two^ 
; systems of rocks m township 65» The trap is traversed by numerous 
veins, some of which appear to be metalliferous. The main veins pursue 
an easterly and westerly course parallel with the formation, but dip to the 
oiorthwest, thus forming nearly a right angle to the incMination of the 
,«edimentary rocks. Datholite, in many cases, forms nearly the entitfe 
-^angue. Numerous explorations have been made in this vicinity by the 
'Ohio and Isle Royale Company, which will be noticed under the head of 
JMfines. 

Range 35, townships 65 and &6, — Sandstone and conglomerate forms 
the projecting points by the lake shore in the southwest quarter of town- 
ship 65. Along the line of junction the same phenomena are ob- 
served as at Chippewa Harbor. The coast is lined by heavy masses of 
trap, with occasional indentations, which afford excellent boat-harbors. 
Powerful fissures traverse the rock in a northerly direction, and occa- 
sionally aflFord indications of copper. On section 34 a vein of this kind* 
has been explored to a limited extent. Stratiform masses of epidote, con- 
taining copper, are also observed, fncludedin the trap. 

Receding from the lake shore, the country becomes low, and the rock 
rarely emerges to the suiTace. In the south part of the northwest quarter 
of section 24, amygdaloidal traMvas observed, containing the zeolite min- 
erals. It is exposed in thb bed of the stream which connects Siskawil 
lake with the bay, almost in contact Avith the conglomerate, and is trav- 
ersed by numerous and apparently contemporaneous fissures, occasionally 
affording traces of copper. 
"^ After crossing the first chain of lakes, the country is intersected by 
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many sharp ridges, sloping froni the summit to the southeast, but breaking 
off abruptly in perpendicular cliffs to the northwest. The rock is a" 
hard crystalline greenstone, with belts of porphyry similar lo those before 
described. 

At the head of McCargoe's cove, the rock is amygdaloidal trap; but 
between this point and the lake shore, on either side, high cliffs of green- 
stone occur. The same rock bounds the coast from the outlet of this 
cove to -Todd's Harbor, intermingled with bands of porphyritic trap, 
having the regularity of sedimentary deposites. This appearance is parti- 
cularly marked on^the main shore, opposite Hawk island'. The outer 
reef consists of amygdaloid which is also seen underlying the greenstone at 
the eastern extremity of Todd's Harbor. Occasionally veins running 
north and south traverse the greenstone, but are for the mast part 
pinched and unproductive. The best vein of this class hitherto observed 
occurs on section 12, in the adjoining range west, and is wrought by th6 
Pittsburg and Isle Royale Company, with a good prospect of success. 

Range 36, townships 64 and 65. — The northern coast of the island in 
this range is lined with high cliffs of greenstone, so little indented as to 
afford hardly a boat-harbor. It breaks into curboidal blocks, and occasionally 
presents the banded structure before described. Numerous north -and-south 
veins are observed, and the gangue almost invariably exhibits traces of 
copper. In the interior, the main range of trap courses through the 
township in a northeasterly and southwesterly direction, but the subordi 
nate ridges are less clearly marked. . The southeastern portion of town- 
ship 65 is low, and the rock rarely emerges to the surface. The same 
remarks will apply to the fractional township 64. Near the southern 
border of Siskawit lake, the linear surveyors are said to have discovered 
a vein of some promise; but it escaped our notice. They also found on 
the shores of this lake a mass of native copper weighing about twenty 
pounds. The southern coast in this range consists of conglomerate and 
sandstone. 

Range 37, townships 64 and 65. — A line drawn from the southwest 
quarter of section 13, in township 64, to the centre of section 31, will in- 
dicate very nearly the junction of the two systems of rocks. In following 
up the small stream which flows into the northern arm of Siskawit bay, 
the trap is exposed for the first time on the northwest quarter of section 
23. Numerous parallel ridges are intersected in crossing the island," 
which attain no great elevation. The highest range lies immediately 
north of Lac Desor, and consists of greenstone, affording no evidence ' 
of veins. The northern coast in this range is so girt with rocks that in 
rough weather it is impossible for the voyageur to effect a landing. 

Range 38, townships &iand 65. — But a small portion of township 64 is 
embraced in the trap range, and the heavy accumulations of drift effect- 
ually conceal the rock. A ridge of hills, two or three hundred feet high, 
skirts Washington Harbor on the south, which are so covered with debris 
that the rock cannot be well explored. Loose masses of veinstone have 
been observed on the flanks of the hills, which .would seem to indicate 
the presence of veins. 

Another elevated ridge occurs between Washington Hai'bor and the 
lake shore on the north. The rocks rise in bold, perpendicular cliffs, and 
from their summits the eye has an almost unliniited range. 

The shore is rock-bound, the cliffs ranging in almost unbroken lines, 
and presenting a walMike face towards the lake in many places a hundred 
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Xeet in height. Hugeimin's coi-e is the only harbor in this vicinity in 
■which the voyageur can lake refuge 

The clifls along the shore exhibit numerous alternations of different 
igneous rocks 1 he following sketch was taken on section 28. Thin 
F e 11 bands ol porphyry are found 

imbedded in dark compact 
" trap They bear northeast 

and southwest, and dip south- 
east 21" Whether these al- 
ternating bands are due to 
successi\fl overflows of igne- 
ous matter, or arc the result of 
ditfeient affinities while the 
entire mass was in an incan- 
■ f \ i fBMi M. ia>^ESfri£ -j^gL descent state, we are not pre- 

" L i^SHHi^SHnni^^r^ pared to say; butare inclined 
to the former opinion, since 
the lines of bedding are found 
to correspond with those of 
ithe detrital rocks. t 

At another point on the coast tlie following section was observed: 

Feat, Inchea, 

Contiict irap, breaking into cnboidal blocks ----- 15 

Porphyrilic trap .'----•----- 3 

Compact trap .---..-...- 4 

Forphyritic trap --■-.. ^ 

Compact trap 1 6 

Porpnyritie trap --.-•-••.-- 1 

■ Compact trap _..-......^ 1 6 




These alternations exhibited well-defined lines of junction, and pre- 
served their parallelism along the faceof thecHfF, as far as exposed. The 
bearing and dip were the same as in the section before described. The 
Jines of division pursued an undeviating course through the several bands, 

A small vein was observed at one point cutting vertically through these 
bands,' and ihe veinstone exhibited marked changes In its passage through 
the different belts. 

At a point about one-half of a mile to the west, numerous alternations 
of compact trap and amygdaloid were observed, having the same regu- 
larity in bedding and inclination. 

We have observed this banded structure in the igneous rocks, at short 
intervals, from Blake's Point nearly to Washington Harbor, a distance of 
■forty-five miles; and throughout the entire extent oE the island theypre- 
sent aremarkable uniformitj' in bearing and inclination. They were, un- 
■doubtedly, deposited at first in neariy horizontal sheets, and 6we their 
■present inclination to the same upl^eaval which uplifted the associated ' 
sedimentary rocks. We regard them as purely igneous products, and 
.not as the result of metamorphism, * 

Range 39, tmmiships 63 and 64- — Between Hugennin's cove and 
'Washington Harbor, the (rap lines the coast in overhanging cliffs a hun- 
■dred and.filly feet in height. In rounding the end of the island, where 
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the different beds of unequal firmness have been exposed to the action of 
the siirf, numerous coves are observed walled up on either side, and skirt- 
ed at the extremities by agate beaches. Rounded masses of prehnite 
containing copper are abundant on all of the islands, and several beautiful 
specimens of silver have been picked up in the same association. 

Phelps's island, on the southern side of the harbor, holds out strong in- 
ducements for mining enterprise. On the southeast shore (section 10) is 
a veiij, bearing south-southeast, 18 inches wide, containing calc-spar, 
prehnite, and native copper. Still further to the east is another vein of great 
power, bearing neaijjy north and south, and thirty inches in width. The 
veinstone consists of quartz, laumonite, and prehnite, with native copper 
disseminated. 

On the southeast quarter of the saftne section is another cdpper-bearfng 

vein, well defined, *and seveii inches in width. 

« 

Appended to this chapter will be found a tabular list of the tracts in 
this district supposed to contain copper. 

In designating such lands as were regarded as mineral, we have been 
governed by the following considerations: 

All of ths^t portion underlaid by sandstone and conglomerate has been 
excluded — experience having demonstrated that, although they contain 
traces of copper, no valuable lodes need be expected. 

We have restricted the mineral lands to such portions of the trap ranges 
as were sufficiently elevated for mining purposes, where the rock was 
exposed on the surface, and, from its external characters and proximity to 
veins of known valiie afforded evidence of productive lodes. 

Although the Porcupine mountains afford good exposures of the rock, 
and contain abundant traces of copper, neither the character of the veins 
nor of the containing rocks affords a reasonable prospect for successful 
mining. For this reason, we have included no portion of it in the list 
of mineral lands. The same remarks will apply to the trap range in the 
vicinity of the Montreal river. 

In designating the mineral lands on Isle Royale, we have encountered 
much difficulty. The metalliferous bands, as we have seen from the de- 
tailedi geology, are extremely narrow, particularly in the northern portion; 
but the physical obstructions were such as to prevent a successful explo- 
lation inland. We have accordingly designated such tracts as were suf- 
ficiently elevated above the lake for mining purposes, and gave evidence 
^f being metalliferous, without reference to the thickness of the belts.^ 
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List of the mineral lands of Keweenaw Pointy Lake Superior land 

district. 



Section. 



7 

17 

Id 

19 

20 

4 

S 

6 

7 

8 

9 

10 

33 

14 

15 

16 

17 

18 

19 

20 

91 

2d 

24 

27 

2« 

1 

2 

7 

8 

9 

10 

11 

12 

13 

14 

15 

h; 

17. 
18 
19 
30 

21. 

22 

23 

24 

25 

26 

27 

28 

29 

90 

31 

32 

6 

7 

8 

9 

10 

II 

13 



Part. 



SW. i. 
W. i.. 

All.... 

N. i 



Townfhip 

north. 



NW. \\ 
S.i.... 
S.i.... 
S.i.... 

All , 

All , 

All , 



All 

All 

N. i and SE. {, 

NE. i 

S. ^ 

S. I 



SE.i 

NE. i I 

N. iandSE.i '.... 

All 

W. i. 

ij^w'.V.i'. *..-.-- ^ 

N.| 

S. i 

S.J ,.... 

All 

All 

All 

Si 

All 

All 

N.» 

N.i 

N.|.; 

N.i 

N.J 

N i 

S I 

s.i 

Si.. 

S. 4 

All! 

N.i 

N.J 

N.4 

All.. 

All 

All 

All \ 

N i 

N \ 

NW. i 

E. iandSW. { 

All^ 

All 

All 

All 

All 



••• 



»> 



58 
i8 
58 
58 
58 
58 
58 
58 
58 
58 
58 
53 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
,58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 



ftange 
weaC 



97 

27 

27 

27 

27 

28 

28 

28 

28 

28 

28 

28 

28 

26 

28 

28 

28 

2» 

26 

28 

28 

28 

28 

28 

96* 

S» 

29 

29 

29 

29 

29 

29 

S» 

29 

29 

29 

29* 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

29 

30 

39 

30 

30 

30 

30 

39 
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List of the mineral lands of Keweenatv Pofn/--Continved. 



Section. 



13 
14 
)5 
16 

n 

18 
19 
90 
25 
S6 
27 
S8 
S9 
31 
39 
33 
34 
.35 
38 
4 

6 
11 
12 

13 

14 

15 

19 

20 

^21 

22 

23 

24 

28 

29 

30 

31 

36 

1 

2 

/ 3 

4 

8 

i. 10 
11 



35 

36 

1 1 

. 9 

3 

JO 

11 

15 

16 

21 



Part. 



26 
91 
9B 






All 
AH. 
Ail. 
AH. 



N. i... 
NW. i 
All..... 

a.|... 
s.i... 
15 i .. 

SE. {. . 
All..... 

All 

All 

All 



N.i 

N 



N.*. 

NW.l 

N. iandSW. i 



All. 
SE. i 



S. 

All 

All 

S.i 

S. iandNE. i.. 

All 

All 

All 

All 

All 

NW.J 

W. & and NE. i. 

All 

NW. i 

S.I .;;.... 

N. J and SW. i. 
E, JandSW. 4- 

Si 

s. I 

NE. i 

N.i.. 

N.i ^...*. 

NW. i 

S. 

S. 1 and NE i 

All 

N.J 

All 

S. J and NE. { . 

All 

W. i 

W.J 

SE/i 

All 

SJ 

w. 1.; 

All 

N. J and SW. }. 



• and NE. i 



• • 



Township 
north. 



58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
57 
57 
57 
58 

H 

58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 

St 
57 
57 
57 

57 , 
57 
58 
58 

58 . 
57 
57 
57 
57 
57 
57 
5t 
57 
57 
57 
57 
57 



Ran^ 

west. 



30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

.30 
30 
30 
90 
30 
30 
30 
30 

.30 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

•li* 

32 

32 

32 

32 

32 

32 

32 

32 

32' 

32 

32 

32 

32 

32 

32 
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Lisi of the mineral lands of Ide Hoyali — Continued, 



Section. 



32 

33 

34 

35 

3 

4 

5 

6 

7 

8 

18 

33 

34 

35 

36 

1 

2 

3 

4 

5 

8 

9 

10 

11 

13 

13 

'14 

15 

16 

17 

18 

20 

«1 

22 

23 

24 

26 

»27 

'28 

29 

31 
33 
34 
35. 

2 
.3 

7 
■ 8 

9 
..10 
16 
17 
18 
19 
^ 
13 
22 
23 
24 
25 
26 



Part. 



All. 
AIL. 
AH. 



4: 



N 

NW. i 

N. JandSW.i, 

All 

All 

All 



Ni 

NW.4 

SW.i 

E. I and BW. | 

SW.i 

SE.i ., 

All 

All..; 



N W. V 



NE. and SW. quarters. 

All 

All 

All 

SE. 



l 



N. i and SW. {. 
All.! 



NW. and SE. quarters. 
S. ^andNE. |. •;.... 
N.i 

All .; 

All 



SE. |. 
All;.., 
All... 



W. iandNB. |.;;.'..... ...^ 

NW.i 

All....... 

S.]^ 



<ii-» 



All. 

N. JandSE. i 



S J and NE^i ........ .v 



and -SW; quarters. 



E. k 

NV|andSfi.4 
All 



1^ ; 



W.JandNE. i ...*... 

Ari.....;,.*. ...... ,\. ..;.,. ;a 

SE. i 

NW.J 

I AU. 



N. i and SW. i, 

NW. ' 



i 



All. 

All : 

N. iandSW. i 

NW.I •• ••• 

S. land NE,i.. ...... 

s.i ; 

All 

N. JandSW.i 

NW. and SEi quarters. 
NW.i 



Township 


Range 


north. 


west. 


67 


33- 


67 


33 


67 


33 


67 


33 


66 


33 


66 


33 


66 


33, 


66 


33 


66 


33 


66 


33. 


66 


33 


67 


34 


67 


3^4 


67 


34 


67 


34 


ee 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34. 


66 


34* 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


• 66 


» 34 


^^ 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


34 


66 


•34 


. 66 - 


'34 


66 


34 


66 


/ 34 


6^ 


34 


.65 


^ 34 


65 


34 


65 


34 


65 


34 


65 


34 


63 


34 


65 


34 


65 


34 


65 


34 


65 


34 


66 


35 


66 


35 


66 


35 


66 


35 


66 


35 


66 


35 
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List of the minerdl lands of hie fidyofo-^Continued. 



Soetion. 



Part. 



27 

28 
^ 

33 
34 
35 

.36 

1 

2 

3 

4 

5 

6 

7 

€ 

9 

10 

.12 

13 

14 

15 

16 

17 

18 

21 

22 

24 

25 

26 

27 

28 

29 

31 

:i2 

.33 
1 
9 
10 
11 
12 
.13 
14 
15 
16 
17 
19 
20 
21 
22 
23 
24 
27 
28 
29 
30 
31 
34 
35 
36 
2 
3 



All , 

All , 

SE. i , 

E. iandSW. i 
N.i , 



E. iandSW. i 
SE. 



i 



E. ^andSW. I 

All , 

All 

All 



E. landSW. J, 

N. 



i 



E. laiidSW. i. 
S. I and NW. 1. 

All 

All 



S. landNW. \ 
S. I and NW. \ 
N. I and SE. i . , 
N.i 

Nvsr. i 

All 



NE. and SW. quarters. 

All t 

NE.i 

NW.i 

SE.i 

N. 



i 



S. £ and NE. i 
All 

S. \ 



S. 4 and NE. i 

All 

All 



N. I and SW. i 
S. A , 



All. 
All. 



N. & and SE. \. 
All 



NW. and SE. quarters. 
NE.i 



N. 4 and SW. I 

SE. i , 

All .., 



All 

S. 4 and NE. \ 
All 

N 



1. 



Township 
north. 



Nl/f. 
SE. i 

NW. \ , 

NE. and SW. quarters.. w ' 

SE ^ 

N.Vand'sW.'V. 

NW.i 

S. k 

All 



NW.i 

N. i and SW. J 

r 



66 
66 
66 
66 
66 
66 
66 
66 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
66 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
63 
65 
65 
65 
65 
65 
65 
65 
65 
64 
64 



Range 
west. 



35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 

3& 

36 

36 

36 

36 

36 

36 

36 

36 

36 

36 
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List of the mineral lands of Me Royale — Continued. 




4 

7 

8 

9 

18' 
t>3 
24 
25 
26 
27 
28 
31 
32 
33 
34 
36 

I 

4 

5 

6 

8 

9 
10 
17 
13 
19 
2u 

I 

2 
10 

a 

14 
15 
16 
17 

19 
20 
21 
23 
24 
25 
26 
27 
28 
30 
31 
32 
34 
35 

6 
24 
25 
26 
35 
36 

1 

2 

9 
10 
11 



S. ^ and ME. \ 
NW.i 

X. i 



SE. i 

NE. and SW, quarters. 
N. 



I 



S. iandNW. J 

NE. and SW. quarters. 
SE i 



I 



SP.i 

NE. and 8W. quarters. 

S. iandWW.4 

N. iandSW. 4 

SE. i. 

SW.| 

S. I 

N. 1 

NW i 

SE.4 

S. i and NE. i 

N. I 



N. landSW. |. 
S. I andNE. i.. 
N. JandSE. i.. 
W.| 



Ail.. 

SE.^ 

S. 1 and NE. ]. 
N. A ^,. 



NW. 1 

NE. and SW. quarters, 

N. ^andSE. a 

S. • 



S. k andNE.i 

All! .* 

NW. and SE quarters. 
SE. and NW. quarters. 

s.i 

S. JandNE. \ 

8. landNE. i 

N.i 
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CHAPTER IV. 

stratifIed and sedlmentary rockf. 

Classificaton of the scditnoUanj rocks. — Conghmerate, — ExUrnal charac- 
ters. — Imbedded fragments of a jaspery rock, — Ranffe and extent. — 
Kc7cee?iaw Point — Veins. — Attempts at mining. — Porcupine mount- 
ains. — Montreal river. — Sertion of the rocks. — ^l^ning in Conglome- 
rate. — Divisional planes. — S'tndstone. — Range ant extent. -^Com- 
pact or lower magncsian limestone. — Range and extent. — Organic 
remains. — Resume. 

Having attempted; with some degree of minuteness, in the preceding 
chapter, to set forth the boundaries, range, extent, and pecuharities of 
the igneous rocks of the copper region, it now remains to describe the as- 
sociated sedimentary rocks, v/iiich may be regarded as nearly contempo- 
raneous. 

These may be comprised under three divisions, to which are appended 
the equivalents in the New York classification: 

I. Conglomerate. — Not strictly a sedimentan/ rock, but a volcanic tuff. 

II. Inferior sandstone. — Potsdam sandstone. 

III. Compact or lower niagnesian limestone. — Calciferous sandstone, 
Chazy limestone, Bh*d's-eye and Black river limestone. 

I. Conglomerate — external characters. — The conglomerate of Kewee- 
naw Point and Isle Royale consists of rounded pebbles of trap, almost 
invariably of the variety known as amygdaloid, derived probably from the 
contemporaneous lavas, and rounded fragments of a jaspery rock which 
may have been a metamorphosed sandstone, the whole cemented by a 
dark-red iron sand. This cement maybe regarded as a mixture of vol- 
canic ash and arenaceous particles, the latter having been derived from 
the sandstone then in tlie progress of accumulation. It is not unusual 
to meet with strata composed entirely of arenaceous particles associated 
with the conglomerate beds; and where these expand to a considerable 
thickness, the associated sandstone appears in alternating bands of 
white and red, and exhibits few traces of metamorphism; but where the 
belts of sedimentaiy rock are thin, and come in contact with the trappean 
locks, the sandstone is converted into a jaspery rock, traversed by divi- 
sional planes, and breaking with a conchoidal fracture 

The trappean pebbles often attain a magnitude of eighteen inches in 
diameter. Their surfaces do not present that smooth, poHshed appearance 
which results from the attrition of water; in fact, a close observer can 
readily distingitish between those which have been recently detatched 
from the rock and those which have been for a time exposed to the recent 
action of tlie surf. 

Tiie conglomerate appears to have been formed too rapidly to suppose 
that the masses were detached and rounded by the action of waves and 
currents, and deposited witli silt and sand on the floor of the ancient 
ocean; for, while the contemporaneous sandstone remote from the line of 
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volcanic feci does not exceed three hundred or four hundred feet in thick 
n«ss, the united thickness of the conglomerate bands in the viciAity of 
the trappean range on Keweenaw Point exceeds five thousand feet As 
we recede for a few miles from the line of the volcanic fissure, these 
amygdaloid pebbles disappear, and are replaced by arenaceous and argilla- 
ceous particles. We are, therefore, disposed to adopt the theory, a^ to the 
origin of such masses, first suggested by Von Buch:* *^' When basaltic 
islands and trachytic rocks rise on fissures, friction of the elevated rock 
against the walls of the fissures causes the elevated rock to be enclosed 
by conglomerates composed of its own matter. The granules compo-. 
sing the sandstones of many formations have been separated rather by 
friction against the empted volcanic rock than destroyed by the erosive 
force of a neighboring sea. The existence of these friction conglomerates, 
which arc met with in enormous masses in both hemispheres, testifies 
the intensity of the force with which the erupted rocks have been pro- 
pelled from the interior through the earth's crust. The detritus has sud- 
denly been taken up by the water^s, which have then deposited 4t in the 
strata which it still covers." 

Those pebbles having a highly vesicular structure may have been 
ejected through the fissures, in the form of scoriae, Avhile in a plastic 
state, and have received their rounded shape from having been projected 
through water — en the same principle as melted lead, when dropped from 
an elevation, assumes a globular form.f 

In the jaspery fragments included in the conglomerate, we often observe 
a structure analogous to the woody fibre of trees. These fragmeiits (plate, 
fig. 2) are composed of laminoe, more or less contorted, and furrowed longi- 
tudinally, like the marking-s in ihe extinct plants of the genus siffillaria. A 
series of striae, as fine as the engraver's lines, run parallel with ihe larger 
ones. These can be traced on some of the specimens, and generally 
extend through the different folds; while others possess a structure like 
the cellular tissue of wood. We have no confidence in the vegetable 
' origin of these markings; nor have we any theory to oifer in explanation. 

While there are no beds of calcareous rocks associated with this group, 
we have evidence that the waters during this epoch were abundantly 
charged with lime; for we find this substance, in the form of calc-spar, fill- 
ing the vesicles of the amygdaloid, and the fissures and pores in the con- 
glomerate. It did not result from deposition, but appears to have been 
forced into the interstices while in a heated condition, and perhaps in a 
state of gaseous sublimation. 

We know that modern volcanoes evolve vast quantities of gases which 
are capable of dissolving various earthy substances; and is it ngt reason- 
able to suppose that the same phenomena were exhibited in the early 
history of our planet, and on a grander scale, when the communications 
with die interior were more numerous and extended, and when the recur- 
rence of earthquake shocks and volcanic eruptions was more frequent 

' * Geognost. Briefe, s. 75—82. 

■fThe ex: inct Volcanoes of Auverie:ne afford numerous specimens cf volcanic bomb*, which ap- 
pear to have been ejected in cksoft state, and, on coohn§ in the air, assumed the form of drops or 
elongated spheroids. 
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We ought, therefore, a priori, to expect to find the products of these gaseous 
emanations in tie vicinitv of the volcanic foci. 

Range and extent — mineral contents, — In describinj^ the trappean 
rocks, we necessarily spoke of the associated bands of conglomeratic and 
the influence they exerted on the productiveness of veins. We deem it 
itnnecessary to enumerate all of the bandsjinasmuch as they are indicated 
on the accompanying maps. 

They are lentiform masses, variable in number and thickness. On 
Keweenaw Point they are numerous, and possess much regularity, ran- 
ging with the trap, and dipping to the N. and NW. at angles varying from 
20^ to 50°. In the Ontonagon district they are less numerous, but near 
the Montreal river they expand to an enormous thickness. 

On Isle Royale they occur under similar conditions with those observed 
on Keweenaw Point, with this exception, that the dip is reversed — vary- 
ing from 20" to 40^^ to the SE. and SSE. 

Manitoti island is composed of conglomerate, except a few jutting points 
on the southern coast, which belong to the northern band of trap. Cross- 
ing the channel, which is about three miles in width, we meet with this 
l^elt on the northeastern extremity of Keweenaw Point, and thence it is 
protracted west for about sixteen miles, when it becomes lost in the lake. 
For a greater portion of this distance it serves as a sea-wall; but in a few 
places the water has broken through and excavated long and narrow 
harbors in the more yielding trap. The appended sketch of Horse- 
shoe Harbor will serve to convey an idea of the appearance of this rock. 
It occurs in long lines, with rounded contours, and is traversed by heavy 
fissures, filled with calcspar. 

A short distance west of Horse-shoe Harbor a spar vein intersects the 
shore, which in places is nine feet in width, and bears N. o^ E. It affords 
an excellent material for lime, and has been calcined lor that purpose. On 
this a shaft was sunk near the junction of the trap and conglomerate, but 
no indications of copper were disclosed. 

On Hays's Point another spar vein, four feet in thickness, and bearing 
N. 9° E., is seen. The matrix is more or less colored with green and 
blue silicate of copper, forming the '^green rock" of the old voyageurs,' 
Several shafts were sunk upon it in the early days of copper-mining, but 
the ore was too meagre to be profitable. This vein undoubtedly extends 
through the intervening trap, and is developed in the second belt of con- 
elomerate near Fort Wilkins, forming what is known as the Black Oxide 
Vein. 

The junction between the trap and conglomerate is well displayed in 
the vicinity of Copper Harbor. The rocks bear nearly due west, with a 
northerly dip of 35^. The trap on the upper surface resembles pumice, 
the vesicles frequently empty, but oftener filled with calc-spar, agates, 
chlorite, <56c. Other portions are wrinkled, as though arrested while flow- 
ing. The lower portion of the conglomerate does not exhibit a clear and 
well-defined line of demarcation, but encloses angular masses of amygda- 
loid, as though the materials had been thrown down while the trap was 
in a viscid state. This appearance was particularly noticed a few hun- 
dred y^rds above Porter's island, where the pebbles, for the distance of 
twenty feet perpendicular, are enclog^d in a scoriaceous mass. 

Between Copper Harbor and Agate Harbor numerous veins, cutting 
the formation at nearly right angles, are observed. The matrix for the 
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most part consists of calc-spar, but occasionally sulphate of baryta is 
present. Many of them have been explored, and from bn%, on the south- 
west quarter of section 2.S, township 59, range 29, a mass of native cop- 
per weighing about 6M) 11^. was taken. 

At Agate Harbor the Kew York and Lake Superior Company sank two 
shafts to the respective depths of 70 and 90 feet, and nearly completed 
the communication between th^m by a gallery. The matrix of the vein 
consisted of calc spar and sulphate of baryta, with black sulphuret of 
copper, but not in sufficient abundance to authorize further operations. 

This belt forms tlie outer reef at Agate Harbor, and does not again 
approach the shore. • 

Another belt of conglomerate starts from the extremity of Keweenaw 
Point, opposite Manitou island, and conforms in direction to the one last 
described, from which it is separated by a sheet of igneous rock about 
1,800 feet in thickness. This is known as the main conglomerate range. 
In places it rises to the height of 650 feet, and expands to a thickness of 
4,000 feet. The culminating points in the range are back of Horse-shoe 
Harbor and Grand Marais. It intersects the coast at Sand bay, and pre- 
scribes its form as far as the Lake-shore location, section 33, township 58, 
range 32, when it abends inland and is prolonged (6\vards Portage lake 
in a narrow band, which is obscurely traced. It does iiot diflFer in litho*^ 
logical character from the belt previously described. 

The appended sketch, taken from Fort Wilkins, looking eastward, will 
convey a coiTect idea of the contour .of the hills. The gentle slope 
towards the lake coiTCsponds very nearly with the line of inclination, 
while the precipitous escarpments on the south may have resulted from 
powerful fissures, which destroyed the continuity of the strata. 

This belt, like the former one, contains numerous traces of copper. 
In preparing the ground where Fort Wilkins now stands, the soldiers 
came across numerous boulders of black oxide of copper, varjMng in 
weight from an ounce to several hundred pounds. Subsequently a vein 
was dicovered a fev/ rods east of the fort, from fifteen to twenty inches in 
width, bearing N. 7° E., and corresponding very nearly in direction and 
position to that before described as occurring in the northern belt on 
Hays's Point. The gangue consisted of calc-spar, analcime, laumonite^ 
and occasional crystals of fluor-spar, associated with which were the green 
and blue silicates and the black oxide ©f copper. This tract had been 
located by the Pittsburg and Boston Company, and was the ^rsi location 
made after the extinguishment of the Indian title in 1S43. They may, 
therefore, be regarded as the pioneers in mining enterprise. 

A part of their mining force was directed to the exploration' of this 
vein. It was found, near the surface, to consist of the black oxide of 
copper of surpassing richness, yielding from 60 to 70 per cent. Two 
shafts were sunk about 100 feet apart, and the black oxide found in both, 
but, at the depth of fifteen feet; it became exhausted. The fissure and 
veinstone continued, which induced the company to prosecute farther, 
workings, in ihe hope that the mineral would reappear. Accordingly, the 
main shaft was extended to the depth of 120 feet, and levels driven in 
either direction, on the course of the vein, until it became manifest that it 
was unwise to proceed further.* The aggregate expenditures at this 

* Report of the truatees, (1849.) 
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"**^ ^^ °^J^tl^'L^'^'^^ ^e"* 825,000. The nett proceeds of the cOp- 
■per raised, a2,968 70. This is the only occurrence Sf these varieties of 
■copper ore in the dislnct. 

At Eagle Harbor a narrow vein of black sulphurei of copper was ex- 
[rtored to some extent 

Thin veins of this ore were also observed on the Hitz location, a few 
nuJes above the mouth of Eagle river, by the lake shore 

lu this range of conglomerate, a few rods from the outlet of Manganese 
take, (secuon 5, township 68, range 28,) occiu-s a vein of black oxide of 
pumganese, associated with calc-spar. The vein is about 3 feet wide 15 
-inches of which IS occupied by the ore. It is so highly silicious as to 
re' 'S 'tTiV""\"\ '^^^ ln^li"^"«n of the strata at this point 
je 25° to the NW., which corresponds with the course of the vein 
The following section represents the position ofthe vein, and the manner 
P'S' 12- of association. The shaded portions are man- 

ganese • the light, calc spar. The inclination is 
so great that it soon passes beneath the surface. 
Between Portage lake and the Ontanagon 
river, the conglomerate does not ' expand to 
the enormous thickness observed on Ke- 
weenaw Point. Limited belts are occa- 
tf sionally seen, hut cannot be traced contin- 
f^ uously for any considerable distance. We 
'"* observed quite a mass flanking the trap on sec- 
,,. ^ tion 14, township 51, range 38, bearing north 

''8°7east, and dipping north 60°. A belt, which continues ior some 
miles, is observed South of the Algonquin and Douglass Houghton Com- 
piny's works, and another occupies the northern flank of the trap in the 
rieinitynf the Ontonagon river, and can be traced for many miles on either 
«de. Lenticular beds are also of frequent occurrence in the trappean rocks, 
some of which attain a thickness of one hundred feet. Examples of this 
kind are seen at the Minnesota works, and to the east and west of the 
rirer. 

At the base of the Porcupine mountaina, the conglomerate and associ- 
ated sandstone expand to a great thickness, and, in the character of the 
Jiebbieaf aflbrd evidence of having been made up of the niins of the ad- 
jacent igneous rocks. Numerous intercalations of this rock are observed 
is the trap, differing in no respects from those described as occurring on 
Keweenav/ Point. 

In following up the Presqu'isle river, the black ^laty sandstone is ob- 
served to be replaced by conglomerate, expanding to a thickness of several 
hundred feet. To this succeeds the bedded trap, followed by other bands 
of conglomerate. 

In the region of the Montreal river, however, the conglomerate expands 
■to a great width, attaining a thickness of nearly 3,000, feet. The boul- 
ders are, in some cases, fully three feet in diameter, consisting mostly of 
porphyritic trappean rocks and hornblende, cemented by acalcareous paste. 
This conglomerate bed rises, at its highest point 536 feet. ^ 

The annexed is a section of the rocks from the mouth of Montreal river 
^anross to the trappean rocks, a distance of about three miles. There are 
merBl alternations here of amygdaloidal trap and sandstone. The latter 
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IS generally ehaly, and soon cramblcs by the influence of atmospheric agen- 
cies. These alternations* are finely exposed in the bed of the river, whidi 
has cut a deep gorge for some distance nearly parallel with the course of 
the beds. The falls of this river, which have been before noticed, am 
traused by the unequal wearing of the beds of trap and sandstone, aad 
are highly picturesque. The width of the intercalated beds ef shalj' 
sandstone varies from fifteen to nearly one hundred feet. They att^Foali^ 
with beds of trap of nearly equal thickness. The depth of the goige 
varies from one hundred toK)ne hundred and fifty feet. 
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An attempt at mining was made in the conglomerate on section 18, 
township 50, range 40, a few miles west of the Ontonagon, by the Men- 
denhall Mining Company; and we are informed that not less than $10,000 
were expended on the undertaking. At the time of our visit, it was 
abandoned. Several shafts, one of which reached, to the depth of 1 00 feet, 
liad been sunk, and galleries run from one to the other; the whole of which 
were filled with water. The bearing of the vein is north 17° west and 
may bfe observed cropping out in the bed of a small stream called Rl^neral 
creek, which crosses the location. The gangue is calcareous spar and sul- 
phate of baryta, in which the gray sulphuret of copper occurs in very 
variable quantities, intermixed with silica. The vein varies in width; 
sometimes it is split into numerous threads, and again it disappears alto- 
gether. Some of .the specimens of solid ore were from four to five inches 
in width, and we were informed that but a few barrels of this had been ob- 
tained. That lying about the shafts was very meagre, being mostly spar, 
mixed with conglomerate, and containing a small per centage of copper. 
We were informed that the deepest shaft had been carried down below 
where the ore was found in the vein. Here th^ vein pitched to the west, 
with a gradually increased angle, and was underlaid by sandstone. Pro- 
ceeding southwardly, it became poorer, and the shaft sunk a few rods 
south of the main one, after having reached a few feet, was in barren 
rock. The veinstone was, at this point, composed pf a curious mixture 
of imperfect agate andT calc-spar, in alteied sandstone, iifibrts were made 
to trace the vein into the trap, which is contiguous, but without success. 
Both carbonate of lime and sulphate of baryta are here found in finely 
•crystallized specimens. The former occurs in hemitropic crystals of con- 
siderable interest to the crystallographer. They are a combination of the 
scalene triangular dodecahedron, of a form hitherto found at only one 
locality in Siberia; also, in six-sided prisms. Some of the varieties of 
a^te were very beautiful, and it is to be regretted that good suites could not 
have been secured for the government collection. 

The minmg operations here have thrown considefable light on the oc- 
currence of copper in the detrital rocks, and demonstrated that these veins 
are not reliable ones. 

We have, in another chapter, described the numerous alternations of 
trap and conglomerate which occur along the northern slope ot the trap- 
pean range. Along the southern slope these belts are very rare. Where 
the Bohemian range breaks through the incumbent rocks at Lac la Belle, 
a thin band of conglomerate, not exceeding 30 feet in thickness, is ob- 
served, which has been traced, at intervals, for two or three miles. Its 
inclination is 80*^ to the south and southeast. Regarding these conglom- 
erates, lying north of the anticlinal axis, as composed, in the main, of 
igneous products, and the sandstones, on the south, as purely detrital ac- 
cumulations, we are led to infer that, while the region north of the anti- 
clinal axis was subject to a Series of volcanic outbreaks, that to tlfe south 
remained comparatively tranquil. 

Divisional planes. — The conglomerate rocks — and the same remarks are 
applicable to the sandstones-^are travercjed by different systems of divis- 
obnal planes, which are found to preserve a remarkable degree of uni- 
fcrmity, giving to the mass a crystalliform appearance. They pursue 
•traight lines, without any deviation, and extend to unknown depths; and 
^ sudden was the shock by which these fissures were formed, that the 
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intervening pebbles are cut in twain. The main fissures pursue a course 
varying but a few degrees from the true magnetic meridian, which is 
found to be the case in other countries. The rocks traversed by these 
fissures often exhibit not only a vertical, but horizontal dislocation. To 
convey an idea of their direction and uniformity, we submit the following 
observations taken with great care by Mr. Hill: 

M4IN FISSURES, 

Co7nme?tcitig at the wdstern extremity of the point north of Agate Harbor y 

and thence running east. 



Links. 



0.... 
20.,.. 

wd« . • • 

«!<«• • • • 

68* • • • 
ol. . • • 

90 

182. . . . 

'mHI* • • . 

300.... 

310... 

420.... 

525. .. 

720... 

820.... 

850.... 

975.... 
1233.... 
1275.... 
1380.... 

XdUU • . . • 

1550.... 
1610.... 
1650.... 
1750.... 



Course. 



North, ]2 decrees east. 
North, 10 decrees ean. 
North, 8 degrees east. 
North, 10 degrees east. 
North, 10 degiecs east. 
North, 13 degrees cast., 
North, 18 degrees east.. 
North, 12 degrees east., 
Norths 8 degreeflieast, 

North , 

North, 8 degrees east. 

North 

North. 

Northeast 

North, 10 degrees east. 
North, 5 degrees east. 

Northeast 

^orth 

North, 13 degrees east. 
North, 20 degrees east. 

North 

North, 10 degrees west 

North 

North, 45 degrees east.- 
North 



Dip. 



East. 
East. 
East. 
Elast. 
Blai>t. 
East. 

4- 

East 74 degrees. 

EabU 

East. 

East. 

East. 

East. 

Southeast 45 degrees. 

East. 

+ ' 
L«.ast. 

East 80 degrees. 

East. 

East. 

East. 

+ 

Southeast. 
East. 



CROSS-FRACTURES. 



Course. 



East 

East 

South, 80 degrees east 

South, 20 degrees east. 
South, SO degrees east. 



Dip. 



South 70 degrees. 
South 72 degrets. 
South. 
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Near Salmon Trout river, the sandstone exhibited several sets of frac- 
tures — one set bearing north, another north 60^ east, another north 60^ 
"wrest, and another north 40^ east. Several of the blocks formed by the 
lines of division were measured. The following figures represent their 
forms: • 



Fi^. 14. 



S. lOoW. 



S. 28° W. 



S. 40O W. 



S. 6OO W 







120°. 



6O0. 



100°. 



8QP. 



950. 



85^. 



At Siskawit bay. Isle Royale, two sets of fissures were obseiwed in the 
sandstone — one bearing south and southeast, the other south 40° and 60^ 
west. 

A further detail of observations on this head is deemed unnecessary, as 
they all go to prove the general principles before announced'. 

Although the conglomerate attains a thickness of five thousand feet, yet it 
by no means follows that the ancient sea in which it was deposited extend- 
ed to that .depth. Ripple-marks and clay-cracks have been observed in the 
upper portions of this grpup; the one indicates comparatively shoal water,* 
and the other the ebbing and flowing of a tide, or a change iti the level 
,of the water. \ 

The inference, therefore, is, that during the deposition of the conglom- 
erate, the bed of the sea was subject to repeated elevations and depres- 
sions, caused by volcanic action, and that its waters obeyed the same 
tidal laws which govern the existing oceans. 

ft^hese conglomerates, then, may be regarded as local deposites, formed 
along the courses of the volcanic fissures by the joint agency of fire and 
water. When the former causes operated with intensity, the materials 
consisted of spherical masses of lava and scoriae. When they acted feebly, 
or were quiescent, the materials became argillaceous or arenaceous. 

Sandstone. — It is not our purpose in. this report to set forth the boun- 
daries of the sandstone, much less to describe its characters,- where it 
comes ia contact with the pre-existing rocks. These descriptions will be 
reserved for the general report *on the palaeozoic rocks of this district. We 
propose simply, at this time, to show its connexion with the cupriferous 
rocks before described. In order that this connexion may be better un- 
derstood, we introduce the following diagram: 



Isle Royale. 



Fig. 15. 
Lake Superior. 



Keweenaw Point: 




a. «t Crystalline trap. 

b. b. BMided trap. 



c. e. Conglomerate. 
d» d. Sandstone. 



•De la Beche states that the surface-action of the ocean does not affect the bottom beyond 
the depth of ninety feet. Divers are said to find the. water still at that depth during a tempest. 
Stevenson, however, asserts that the agitations of the sea reach i) the depth of twj hundred feet. 
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We have seen that, during the deposition of the sandstone, numerous 
sheets of trap were ejected, and flowed like lava-streams; and that the 
igttfeous and aqueous products were so intermingled as to present the ap- 
pearance of having been derived from a common origin; and that subse- 
quently the unbedded trap broke through these parallel fissures, lifting up 
liie sandstones, conglomerates, and bedded traps, and causing the whole 
mass to dip at high angles. Thus, this portion of the bed of Lake Su- 
perior is due to these two lines of upheaval. The sandstone between the 
two lines performs an immense curve, portions of which are at least 
^800 feet below the chord formed by the surface of the water. The sand- 
stone is seen on Isle Royale, forming the outer reefs of Siskawit bay. It 
is of a dark -red color, somewhat fissile, and traversed by numerous' divis- 
ional planes. Thin beds of conglomerate, composed of trappean pebbles, 
are seen, the whole dipping to the southeast about S*^. This is not a 
purely silicious rock, but takes into its composition argillaceous particles, 
with an admixture of oxide of iron. Passing over to the southern sliore, 
the sandstone is first seen on Keweenaw Point, in low reefs, near the 
Lake-shore location, (section 1, township 57, range 33,) beyond which 
ponit, proceeding eastward, it is succeeded by the conglomerate, which 
rests beneath it. Proceeding westerly, the trap recedes from the shore, 
and the intervening space is occupied by the sandstone, forming a belt 
about ten miles in width. 

About a mile above the Portage, a good opportunity is afibrded for ex- 
amination. Here commence a series of bold cliffs, which line the coast 
for sev^eral miles. They are composed of strata of unequal tliickness 
and induration. Some of the strata consist of silex, with thin plates of 
mica interspersed, while others contain portions of aluminc, colored red 
by oxide of iron. The silicious strata afford excellent building materi- 
als, and the supply is inexhaustible. Slabs varying from two inch^ to 
two feet in thickness, and exposing perfectly level surfaces of forty or fifty 
superficial feet, can readily be procured. The rock is sufficiently indurated 
to give it strength, and is little affected by atmospheric agents. The water 
is of sufficient depth to permit vessels to approach within a few rods of 
the shore. 

The unequal resistance which the strata oppose to the action of the 
surf ha^ caused the cliffs to assume various fantastic shapes. The harder 
beds project like cornices, and can be traced almost as far the eye can 
reach. In the softer materials, the waves hc^ye scooped out numerous 
caverns, resembling gothic doorways. The nearly horizontal stratifica- 
tion of the rocks, their brick-red color, with occasional bands of a lighter 
tint, and the numerous vertical fissures by which they are intersected, 
cause them to resemble immense walls of. masonry piled up by the hand 
of man. 

These chffs do not range in continuous lines, but exhibit numerous 
projections and recessions. Peaks shoot up above the mass, like towers, 
connected by walls, which at the base are excavated into arches and gate- 
ways. The whole is crowned by a dense mass of foliage of the birch, 
the mountain ash, the fir, and the spruce. From this mass issue numer- 
ous fountains, which precipitate themselves for fifty or sixty feet before 
they mingle with the lake. These cliffs may be regarded as a miniature < 
representation of the Pictured Rocks. 

As we recede from the trap, ,the dip of the sandstone, diminishes rap- 
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idly, and, at the distance of a few miles, the stratification becomes hori- 
zontal. . The following observations are adduced: 

Section 11 Township 57 Range 33 

" 33 ** 57 " 33 

" 6^ " 56 " 33 

« 29 " 34 " 33 

"9 " . 54 " 34 

The average width of this belt from this last-mentioned point westward 
is nearly ten miles, and continues to range 42, where it is intersected by 
the Porcupine mountains. Its junction with the trap on the north is 
rarely seen, in consequence of the drift which reposes on it. It nowhere 
rises into ridges, but slopes gradually fronl the trappean chain, and appears 
to have remained undisturbed since the upheaval of the trap, if we ex- 
cept that general elevatory movement by which the whole district has 
been raised above the ocean-level. 

, By the lake shore, (section 33, township 57, range 33,) a singular bed 
of sandstone is exposed for a distance of eighty rods; and the same has 
been recognised inland. It is composed of sub-crystalline particles of 
quartz and feldspar, but the original granular structure, on close inspec- 
tion, can be recognised. Its bearing and inclination are conformable to the 
adjacent beds, being north 22^° east, dip 26^ north northwest. From 
the Portage to the Montreal river, the sandstone is exposed along the lake 
shore at short intervals. The further it is observed from the trappean 
rocks, not only does its inclination become less, but the strata are less 
colored, and the cohesion between the particles is slighter. 

Between Salmon Trout and Misery rivers the inchnationis very slight, 
not exceeding 5^ to the northwest. The trap range between these two* 
rivers is about six mile? inland, and consists of low dome-shaped knobs. 
To the west it is more prominently developed, and the sandstone in the 
vicinity acquires a sharper dip, which gradually increases until, at the 
base of the Porcupine mountains, where the trap approaches within a 
mile of the lake shore, rising up in a lofty ridge more than a thousand 
feet in height, the sandstone is tilted up at an angle of 30^ or 40^. The 
intercalated beds in this vicinity are found to present a nearly unifoim 
dip, showing that their elevation is due to a single upheaval. 

At Iron river, and at several other points, the sandstone is very fissdie 
and of a dark-brown color, resembling a slaty rock. This rock is ob- 
served to dip in a direction different from the general dip' of the sand- 
stone which lines the coast. This diversity nas been occasioned by the 
upheaval of the Porcupine mountains, whpse prolongation is at nearly^ 
right angles with the general direction of the trap range. The bearing 
of the sandstone exposed in the bed of the stream varies from north 
• and south to north 40^ east and south 40*' west. 

The Presqu'isle river, a short distance^above its mouth, is precipitated 
40 feet over the dark-colored slaty sandstone. It here dips 10" north- 
wai'dly, the bearing being south 61° west. About one-half of a mile 
fifoni its junction with the trap, it bears north S^ west, and dips noHh- 
nortliwest 30°. - At the mouth of Black river the same form of sandstone 
appears, and may be regarded as an accidental variety of the rock which 
lines nearly the entire coast. 

Advancing along the coast towards the Montreal river, the incUna- 
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tioti of the sandstone gradually increases, and at the latter point it is ob- 
served in a nearly vertical position. It is here about two miles remov«d 
fioni the trap, and has the same inclination as at the point of contact. 
These dips have been taken on the northern slope of the trap range by 
the lake shore, or in the beds of streams where there wa« a good expo- 
sure of the rock. South of the trap range, the sandstone is almost in- 
variably horizontally stratified, except in the immediate vicinity of the 
trap, where, for the most part, it dips at a high angle to the south. Judge 
Burt, however, found the sandstone south of Porcupine mountains dip- 
ping to the north. The general relations of the sandstone and (rap will 
be better understood by referring to the subjoined section from Lake 
Superior, in township 51, range 43, to the Ontonagon river, in township 
49, range 41.— (see opposite page.) 

'Passing over the trapppan ranges, ^e find the sandstone occupying the 
southern slope, and bearing the same relation to the trap as the northern 
belt, with this exception, that the intervening masses of conglomerate are, 
in the main, wanting. On the south side of Keweenaw Point, (section 
37, township 58, range 28,) above Bete Grjs bay, the sandstona is seen 
bearing north 22^" east, and dipping southeast, or away from the trap, at 
- an angle of 78°, and can be traced along the lake shore for three-fourths 
of a mile. It is nearly white in color, composed almost entirely of sili- 
dous particles, and would form an excellent lirestone. On section 36, 
township 68, range 29, it is again exposed, flanking a thin band of 
conglomerate. It here consists of alternating bands of a white and red 
color, having a high inclination. In the bottom of the bay, when the 
lake is tranquil, theie bands can be seen describing immense curves, 
conforming in direction to the course of the Bohemian range. This 
is a point of much interest, as it enables us to solve the problem of the 
relative ages of the imbedded and sheet trap, and of the associated sand- 
stone and conglomerale. Their order iJf succession is here distinctly 
traced. 

On the east side of section 14, township 57, range 29, the sandstone is 
observed in low ledges, forming the southern coast of Bete Gris bay. 
Although but a few miles removed from the igneous rocks, it reposes in a 
nearly horizontal position. The rock is very fissile, of a deep-red- color, 
and contains patches of dove-colored clay and ochre, or hydrous peroxide 
of iron. There arc also numerous concretions, resembling, at first sight, 
the vertebra or joints of crinoids, the mould being filled with pure white 
silex, while in the centre it is not unusual to see a dark speck correspond- 
ing with the alimentary cavity or internal canal. These concretions are so 
■curious that we append a figure. Cutting through one of them at right 
Fig. 17. 
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enveloping the black speck \rhich served as a nucleus. This peculiarity in 
the sandstone has been noticed at frequent intervals as far east as the 
Pictured Rocks, and even at the outlet of the lake, though at the latter 
place less perfectly developed. ' * 

At Tobacco river the sandstone is' finely displayed in alternating bands 
of white and red, forming cliffs fifty or sixty feet in height. Just before 
its entrance into the lake, the stream is precipitated over a ledge of this 
rock from a height often feet. The aboriginal name of the river is Wa- 
sakodewabikag-sepi) or Burnt Stone river, from the prevailing tint of the 

^ rock. The present name applies to the dark color of the water furnished 
by the cedar swamps which skirt the base of the Bohemian mountains. 
Along the shore the sandstone is beautifully variegated — parallel bands 
of a flesh-red color crossing the mass without reference to stratification, 
and forming a striking contrast with the buff color which constitutes the 
prevailing tint. (Plate XII, fig. 1, retro.) 

Proceeding up Keweenaw bay, we find the sandstone lining the sh >; es 
in^bold cliffs, with occasional entering bays; but there are places wher 5f or 
miles it is impossible to find a boat-harbor. The stratification is horix^n- 
tal, or rather consists of numerous gentle undulations. The waves have 
excavated caverns in the cliffs, and fashioned them into many grotesque 
forms. The prevailing dip of the sandstone, we inferred, wias about 5° to 

■ the northwest. At one or two points we noticed that the strata had un- 
dergone slight vertical dislocations. As, we approach L'Anse, the dip to 
the northwest becomes apparent, and a change in the external characters 
is noted. The grains become coarser, and pebbles of white quartz are dis- 
seminated through the mass. We rarely meet with a pebble of green- 
stone or amygdaloid. At Crebbesa's (section 25, township 51, range 33) 
it bears northeast, with a very perceptible dip to the northwest. 

We have thus traced it to the limits of the metamorphic rocks. To • 
describe its relations to this system, although it forms one of the most in- 
teresting features in the geology df the region, does not come within the 

• purview of this report. 

The Sturgeon river was explored by Mr. Hill. For twenty miles no rock 
was exposed in place, and its banks a,re bordered with stratified deposites of 
clay, sand, and gravel. On section 8, township 51, range 34, angular 
- blocks of sandstone are observed, and in the southwest quarter of the sec- 
tion the white and red variety is exposed in the bed of a small .stream. 
It is extremely friable, and in other respects resembles that which is ex- 
posed at the White rapids on the Menomonee river, south of the great 
inticlinal axis between the waters of Michigan and Superior. 

Near the soutt boundary of township 51, range 34, the river flows over 
a rocky bottom composed of sandstone, dipping northwest from 2° to 2J^. 
The rapids continue for three miles over this rock. The local disturb- 
ances in this vicinity by reason of the proximity of the igneous rocks have 
been elsewhere described. The sandstone rarely emerges to the surface, 
but is covered with heavy accumulations of clay. The Sturgetn river at 
the time of our asscent was at high flood, a condition by no means favora- 
ble to geological explorations. 

'On Torch river the sandstone is exposed in the bed of the stream for 

• the distance of more than a mile. It consists of yellow or red grains, with- 
out any visible cement, enclosing quartzose pebbles and patches of dove- 
colored clay similar to that which occurs at Bete Gris bay. 
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As this sandstone possesses no economical value, itis deemed unnecessary 
to incorporate further local details. Its boundaries are defined, to the best 
ef our information, on the accompanying maps. 

The sandstone extends uninterruptedly from Bete Oris bay to Black river, 
a distance of 120 miles. On the west and north it is bounded by the trap* 
pean ranges, and on the south by the granite and metamorphic rocks. On 
Keweenaw Point it is about ten miles in width, but between the head of the 
bay and Agogebic lake it expands to twice that width. It forms a lohgitndi- 
Hal valley, through which sweep the Sturgeon, the Ontonagon, and Black 
rivers, in a transverse direction. The general appearance of this valley i^ 
that of a nearly level plain, covered to a great depth by stratified deposites 
Of reddish-colored clay, in which the streams have excavated deep and 
narrow ravines. It is thickly wooded, and the soil well adapted to agri- 
cultural purposes. 

This sandstone has been examined from Pond du Lac to Grand 
Sable, a distance of more than 300 miles. While the beds, in the main, 
have been so little changed in the process of consolidation as to preserve ^ 
on their surfaces the forms of rif)ple- marks and clay-cracks as perfectly as 
we behold them at this day on the borders oi the lake, and while even 
the indentations of the rain-drops which pattered upon that ancient shore 
are well preserved, we search in vain for any traces of animal or vegetable 
Ufe which flourished during this epoch.* From their entire absence we 
are led to infer that, during the deposition of the sandstone, the waters of 
the sea, eitlier from their high temperature or by reason of their impreg- 
nation with noxious gases, or both causes combined, were rendered inca- 
pable of sustaining vegetable or animal life. 

We have adduced abundant evidence to show that during this epoch 
the igneous causes were in a state of intense activity — that numerous lava- 
currents issued from the volcanic fissures, and flowed among the silts and 
sediments of the ancient sea. Modern volcanoes emit carbonic acid gas, 
sulphuretted hydrogen and muriatic acid. These products must have 
been evolved much more copiously during this epoch, when the exterior 
surface of the earth communicated with the interior by numerous and fer- 
reaching fissures, at that time unfilled. 

Humboldt supposes that the abundance of limestone which charac 
terizes the Silurian epoch resulted from the decreasing heat of the superfij 
cial waters, allowing them to absorb carbonic acid from the air, at th 
time overcharged with that element. 

Before the sandstone was entirely deposited, the igneous causes hi 
almost ceased to operate. We may suppose that, as the waters parteid wil 
their heat, the limestone absorbed carbonic acid, and was throwa do wnt 
a precipitate on the floor of the ocean. 

In these precipitates, forming the lower magnesian limestone, we delrf 
in the rocks of this region the first traces of organic life. The position' 
this member of the series, and the entombed remaiiis, we shall now ffr 
ceed to describe. 



*We might perhaps except the obscure traces of fucoids described by Dr. Locke as ocopiDfl^ 
at the Picturea Rocks. One or two specimens of Imgula have been found in TequanMiaenlAyif . 
and on the St. Croix, according to Dr. Owen, where the evidences of volcanic paroxysflitfi ^'■ 
less marked, the sandstone is highly fossillferous. I )t 
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COMPAC'J", OH LOWER MAGNGSIAN LIMESTONE. 

The sandstone, as we ascencj from the lower strata to the higher, is 
fouBd to be less colored by the oxides of jron, and to take into its com- 
position particles of lime, Until* finally it passes into well-characterized, 
. compact, magnesian limestone. The upper portions of the sandstone 
eflFervesce witli acids, where a granular structure only is recognisable by 
the eye. We apply the term magnesian to this belt to define its litho- 
logical characters, although the associated organic remains would seem 
to indicate the ])resence of several of the lower Silurian groups, which 
cannot be recognised by lithological diffei-ences. 

The whole of the northern i>lope of the anticlinal axis bears evident 
marks of having been subjected to extensive denudation; and hence over 
the greater portion of this region we look in vain for traces of limestone 
locks. If they existed, they iiave been swept away; , and wherever we 
i pejietrate through the thick deposite of .clay and sand, we find the rock 
m place to be sandstone. A limited patch of limestone, however, yet 
remains west of L'Anse, forming the highest elevation in that direction 
till we reach the trap range. It is in township 51, range 35, and occupies 
a portion of four sections. It was first discovered by Mr. C. C. Doug- 
lass, in the summer of 1846, but nothing farther was known until the 
township was subdivided in 184S, when its extent and exact locality were 
determined. 

Near the quarter-post, between sections 13 and 14,. township 51, range 
35, the limestone is seen in place, forming a bluff, about 50 feet above 
a small stream at its base. Here the strata are nearly horizontal, though 
large blocks have slidden down the side of the hill, and thus appear to 
dip towards the east. The limestone rests upon a white sandstone, 
which belongs to the upper part of the formation Avhich we have described 
as underlying the whole of this valley. 

A little to the west of the line, between sections 23 and 24, and ex- 

tendhigfor a little more than a mile, the Hmestone is seen in a high cHff 

which runs south and gradually bends to the eastward, crossing the line, 

in several ridges, near the southern limit of these {Sections, when it dis- 

'■ ap])ears beneath the drift materials. Ledges of rock are occasionally ex- 

' posed, from 20 to 50 feet in thickness. The height of the bluff aljove the 

surrounding country is fully 200 feet; and about 600 feet above Lalce 

\ Superior. The liniestsne is distinctly stratified, in layers from an inch 

" to a foot in thickness, which dip, according to measurements taken along 

3 the lower edge of the precipitous portion, from 25*^ to 30^; and the 

direction of the dip is always to the eastward, varying at different points 

s; from N. 50° E. to S. 20° E. 

' It is of ^a buff color — in some places silicious, with quartzose nodules; 

but in others, highly magnesian, containing about 45 per cent, of carbonate 
ofmagnesia. 

From the horizontality of the first described deposite, which occurs 
\ about a quarter of a mile to the north, it seems evident that the lime- 
\ stone 'overlies the sandstone, although the position of the inclined beds 
of the more southerly portion of the limestone is at first difficult to 
explain, since the surrounding country is low and level, and under- 
laid by sandstone in horizontal beds. It seems evident that at this 
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point tbe country has becm disturbed and upheaved by igneous actioa 
beneath, which has raised the strata^ without any appearance of trappea» 
rocks on the surface. This view of the case is corroborated by the fact 
that at no great distjince from this point an elevation occurs from whick 
the strata of sandstone dip on all sides^ and although there fs no igneous 
rock visible, yet it is evident that the sdndstone has been raised in a " 
dome-like protuberance by a mass of igneoua rock pressing upon it 
from below. The same cause is also indicated by the irregular variatibn 
of the magnetic needle in the vicinity observed- by the linear surveyors^ 
which is unusual except when caused by the proximity of the trappean 
rocks. 

The isolated knob of trap called Silver mountain, which has been be- 
fore described, is an example in point — where, however, the elevating 
jforce has not only been sufficient to raise and shatter the strata of sand- 
stone, but, at the same time, to protrude a mass of molten igneous matter 
above the suriace. 

Geological position, — As to the geological position of this limestone^ . 
there can be little doubt that it is superior to the sandstone. Mr. Whitney 
and Mr. Hill have both explored it with care, and both have arrived 
at the same conclusion. The sandstone, wherpver observed in this re- 
gion, rests unconformably on the argillaceous schists. It is seen in this 
position ten miles east of this deposite, and is found in the beds of the 
stream s in this*vicinity. On the southern side of the axis, Messrs. Fos- 
ter and Hill found these two groups occupying the same relative position^ 

Organic remains. — The fossil remains entombed in this deposite are 
by no means abundant, and are so imperfect, consisting for the most part 
of casts, that it is impossible to identify species^ vie have submitted 
such as were collected by us to, Mr. James Hall, the accomplished palas- 
ontologist of the New York survey, and herewith append his report j 

^*I have examined the fossils submitted to me from the limestone- wesi 
of Keweenaw bay. The specimens, unfortunately,, are all in the condi- 
tion of casts of the interior, and therefore the evidence is less satisfactory 
than if the shells had been preserved ► The evidence from the whole 
together goes to prove that the rocks from which they were obtained be^ 
long to the older Silurian period. 

'^ This evidence 1 will give in detail, so that you may judge of its value,, 
as well as myself; and you may give what weight you think pix)per to it 
in youl' generalizations. 

'^One of the most conspicuous fossils (No. 1) is a species of machareay^ 
not unlike the species from the Chazy limestone. All the species of this^ 
genus yet known have been found in the rocks of the lower Silurian pe- 
riod; and although many hundreds of gasteropodous moUuscshare'knowa 
in the higfier rocks, there is not one of this genus, nor any form ap- . 
proaching it. I feel inclined, therefore, to regard thia genus as a lower 
Silurian type. , ^ 

<*No. 2 is a fragment of a spiral gasteropod, either murchisonia or toz- 
enema; the surface markings being obliterated, it is not easy to determine 
to which of these genera it belongs. Its association with madvrea is . 
presumptive evidence that it is a mwrchisw^y the species of which in -this 
country are restricted to the lower Silurian rocks« 

^ 'Among the acephalous molluscs, the casts of a species of ambanychie^ 
(No. 3) are very conspicuous. The species are near A. orbictdata of the 
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Trenton limestone, but are somewhat more elongated, and in this respect 
approach A. amygdalina. ■ 

*^A considerable number of specimens are of species belonging to the 
genus modiolopsisy (No. 4,) among which are several bearing a close re- - 
semblance to M. truncoUus. Other specimens (No. 6) bear a very close 
resemblance^ to edmondia subtruncata and E. subangidata of the Trentoa 
limestone, (Pal. N. Y., vol. 1, p. 156, pi. 35, figs. 2 and 3;) but these ^ 
specimens/ which are casts, show a greater aflSnity to modiolopsis in hav- - 
ing the strong anterior muscular impression so characteristic of that 
genus. 

^^The specimens No. 6 are casts bearing a very close similarity to ccP- 
mondia ventricosa. (Pal. N. Y., vol. 1, p. 156, pi. 35, fig. 1.) These 
specimens cannot but be regarded as identical or closely allied to the spe:^ 
cies cited. 

"The cast bears no strong anterior muscular impression, but the laminae^ . 
between the beaks are impressed on both sides by prominent teeth^ "Which 
furnish sufficient marks to identify the species in this condition. 

^^ No. T is another species of the same genus as the last, and is very 
closely allied, if not identical with a species from the Trenton limestone of., 
New York. 

^^The lept(B}KB (No. 8) have the characters of L. sericeaf which in its. 
highest range does not extend above the Clinton group of New York> 
and is more characteristic of the limestone from the Base of the Trenton, 
upward to the top of the Hudson river group, or blue limestone of Ohic. 

*^The species oforthis (No. 9) is too obscure ta be identified, but it pre- 
* sents the characters known to me only in the lower Silurian rocks. 

'* The crinoid joints on specimen No. 10 belong to the genus g^?jrp^o- 
crinus. The species is not more recent than the Hudson river group. 

^ ^ The fragments oiorthoceratites are too obscure to form any reliable opin* 
ions concerning them. The other fossils belong to bodies unknown to me 
at the present time . " 

Prom all of the facts, these fossils may be regarded as belonging to the 
earlier types of organic life. Prom the limited scale on which these de- 
posites are developed, and the imperfect character of the organic remains> 
It is impossible to fix their precise equivalents in the New York classifica* 
tion. The sandstones and limestones which we have described may- 
be regarded as the equivalents of the Potsdam and Calciferouj sand- 
stones, the Chazy, Bird's-eye, and Black river limestones, and perhaps; 
of the Trenton and even the Hudson river groups. 

We have designedly omitted many facts with regard to the palaeozoic- 
rwkB of this region; but in a subsequent report we purpose to describe 
their range and extent, and also their fossil contents. In the executiou. 
of this task we shall be aided by Mr. James Hall, who has investigated^ 
the Silurian rocks more, thoroughly perhaps than any other American ge- 
ologist. 

RfSUM^. 

Having thus, in several of the preceding chapters, delineated the bounds 
aries and described the lithological characters and mineral associations of 
Oie different systems of rocks embraced within the coj^r region, it vriSk 
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not be deemed inappropriate to advert to th# varying conditions of the 
earth during the period of their formation. 

We mav suppose that at one time all of this district formed a part of 
the bed of the primeval ocean. Adopting the theory of a cooling globe, 
we may further sup^se that the waters vere in a heated condition, and 
differed essentially in chemical composition from those of the present 
oceans . The «arth 's crust was intersected by numerous , powerful fissures, 
and the communication between the exterior and interior was unob- 
structed. Volcanic phenomena were much more frequent, and exerted 
on a grander scale. Each volcanic paroxysm would give rise to power- 
ful currents and agitations of the water, and their abrading action in de- 
taching portions of the pre-existing rocks, and depositing them in beds 
and layers on the floor of the ocean, would operate with greater intensity 
than at the present time. We can trace the remains of one volcanic fis- 
sure extending fit)m the head of Keweenaw Point, in a southwesterly di- 
rection, to the western limits of the district; and of another, in a parallel 
direction, from the head of Neepigon bay to the western limits of Isle 
Royale. Along the' lines of these fissures existed numerous volcanic 
vents, like those observed at this day in Peru, Guatemala, and Java, which 
were characterized by periods of activity and repose. From these vents 
were poured forth numerous sheets of trap, which flowed over the sands 
and clays then in th^ progress of accumulation. During the throes and 
<5onvalsions of the mass, portions of rock would become detached, and 
rounded simply by the effects of attrition, and jets of melted matter be pro- 
jected as volcanic bombs through the air or water, which ,'on coolings would 
assume spheroidal forms ; while other portions of the rock, in astate of minute 
mechanical division, would be ejected in the form of ashes and sand, 
which, mingling with the water, would be deposited, as the oscillations 
subsided, among the sands and pebbles at the bottom of the sea. During 
the whole of this period of volcanic activity, the sands which now form 
the base of the Silurian system were in the progress of accumulation, and 
became mingled with these igneous products. The level of the sea, as 
evidenced by the ripple-marks, was subject to repeated alterations: some- 
times it rose so shoal that the marks of the rippling waves were impressed 
on the sands; at others, it sank to unfathomable depths. 

In the process of consolidation, the rocks became traversed by numer- 
•ons fissuies, and the water, charged with lime, was forced in like jets of 
st^am, filling them with materials different from the enclosiAg mass. 
In this way the pores in the conglomerate and the vesicles of the amyg- 
daloid were filled. 

Thus alternating bands of igneous and aqueous rocks were formed,* 
until finally the great crystalline masses of greenstone were protruded 
through the fissures, not in a liquid, but in a plastic state, lifting up the 
bedded trap and conglomerate, and causing them to dip at high angles 
from the axis of elevation. As the volcanic actiQn diminished in energy, 
the detrital rocks enclosed fewer igneous products; and, when it ceased 

^ C!onsult, paanni, De la Beche, (Survey of CornwaJl,) Murchison, (Silurian System,) and 
Professor Edward Hitchcock, ( — vol. American Journal of Science,) as to the mode of formation 
of the bedded trap. 

These belts havii-ftAen been described as dUsM, into which the molten matter has been, injected 
•«1qiiC^ the ^nes of least resistancto. If this were the case, we ought to iSnd them, like the Akis 
of greenstone in the granite, cutting across the formation, for that would be the line of ]<^t re- 
wCanoe, and penetratmg the mass in Bumcrous ramifying veins. We should expect to find the 
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Bltogether, sand and clay, derived from regions remote from the lines of 
disturbance, were the only materials which, for a time, were deposited on 
the floor of the ocean. 

To illustrate the nature of volcanic action, we need only to revert to 
instances which have happened. within the present century,* So recently 
as 1831, a mass of rock rose up from the sea near the coast of Sicily, 
where soundings had previously been made to the depth of -six hundred 
feet. This mass, which was subsequently known as Graham's island, 
rose gradually from the water, until it attained an elevation of two hun- 
dred feet above the surface, and a circumference of three miles. It slowly 
diminished to the -circumference of three hundred yards, and in the 
course of three months sank eleven feet below the water, leaving a dan^ 
geroiis reef. 

The formation of this island was attended with earthquakes and water- 
spouts, and the effusion of vast quantities of steam and vapor. The sur- 
rounding water was covered with scoriaa and the bodies of fishes. Frag- 
ments of rock were detached by the waves and currents, and deposited 
in the bottom of the sea. 

No\f , if its bed were laid bare, it would probably be found to exhibit 
a section somewhat like the following : 

1. A mass of volcanic rock, forming an axis orcone,<jrystalline or granu- 
lar in proportion to the rapidity or slowness witK which it parted with its 
heat, and the degree of pressure to which it had been subjected. 

2. Volcanic breccia, consisting of fragments which had become detached 
and afterwards reunited with the fluid mass. 

3. Coarse conglomerate, composed for the most part of pebbles derived 
from the upheaved mass. 

4. Beds of arenaceous and calcareous particles, brought down by the 
rivers of the adjacent coast, and enveloping \he remains of fishes, if not 
too perishable in their nature, and of shells, inhabiting the surrounding 
sea. 

The conglomerates and trap tuffs would rapidly thin out as we receded 
fiom the volcanic focus, and be replaced by the silts and sediments de- 
rived from the rivers flowing into the sea. 

-Such, we conceive, was the process by which the rocks embraced in 
this report were formed. The heated condition of the fluids, as well as 
the gaseous exhalations constantly escaping through the open fissures, 
would prevent the development of animal and vegetable life. ^ 
. * ■- . . - 

Jimctiou between the igneous and aqueous rocks clear and well defined, and no marked charac- 
terhdcs between the upper and lower portions of the erupted matter. 

This, however, is far from being the case. The upper portion of the trap belts is highly ve- 
sicular, resembling pumice. Frequently we find angular blocks of trap included in this paste, 
like^ ice which has been broken into fragments and afterwards reunited. We find sandstone de« 
pooled in the fissures of the amygdaloid, and angular fra^ents of the latter included in the 
sandstone. Between the two rocks there is no welUdefined line of junction. The sand and peb- 
bles appear to Iftive been thrown down while the latter rock was in a viscid state. On the other 
hand, where the trap is exposed reposing on the sandstone, the line of demarcation is clearly 
defined, the trap is lees vesicular, and the sandstone more changed. These appearances clearly 
indicate to our minds that the bedded trap flowed like lava-streams among the sands while in the 
prosreas of accumulation, instead of having been injected in the form of dikes after the con- 
solidation of the strata had been effected. 

*T^is incident is cited by Murchison in his Silurian System, and applied in illustration of the 
Emanation of the bedded trap. 
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When tbe igneous action became dormant, the water, haviiag partecP 
•with a portion of its heat, would absorb carbonic acid from, the atmo- 
sphere, which, uniting with the lime held in solution, would be precipi- 
tated in beds and layers at the bottom of the sea. This Humboldt con- 
jectures to have been the origin of the vast deposites forming the Silu- 
rian limestones. As the condition of the water changed,.numerous types 
of animal life sprang into being, whose. remairjs are so profusely scattered 
throughout the strata of that era. 

, n ' 

Note. — Since the foregoing chapter was written we have examined Dana's G^olo^ of the 
Exploring Elxpedition, and find that his description of the volcanic belts of the Pacific islands 
corresponds in many respects with those of tbe region under consideration. 

Thus, Moni, one of the Sandwich islands, is composed of compact and cellular basalt, and 
compact clinkstone; but at the northeastern extremity there is a cliff of conglomerate 300 or 400* 
feet hie h. In a pass dirough the mountains, Dr. Pickering observed it 2000 feet above the 
level of the sea, consisting of half rounded fragments of volcanic rocks. 

*^n Oahu, the compact basaltic Ihva alternates at times with corglomerate and tufas. Mfsny 
of tbe condomerates are beds of rounded stones and gravel, of the same material as the moui!-^ 
tains. Others are compacted beds of basaltic earth, and have a tufa character. The materiol in 
many places consists of true volcanic scoriae and cinders; the former twisted pnd ropy, and the 
latter lookinglike cemented pitchstone, and the whole is so loosely aggregated as to ci ji]j(ble in 
tne hands. The alter lation of the solid and conglomemte layers may be seen at many places. 
The latter are very irregular; graduating frequently into the finer kinds^ and forming irregular 
beds.'' 

In describing the geological features of Kawai, another of this group, he rem?rks: "The con- 
glomerates are very various in structure. Some are a coarse tufa; others consist of large rounded 
masses — many thirty cubic f6ct in size, lying together, with earth and oebbles fillm^ up the i i- 
terstices. They contain all the rocks of the mountains, the most ceJuIar, as well as the mo^t 
compact. Near the descent into the Harapepe valley, not far from the bottom, there were 
masses of scoriae in the conglomerate, looking as if there had been ejections of scoriai-in the 
vicinity while the island structure was in progress, and before the superincumbent two hundred 
feet of layers had been formed." « 

Similar conglomerates occur at the Society islands, and, the Samoan islands. "At the F^jee 
islands tbe coarse conglomerates pass gradually into a basaltic sandstone, consisting of fine 
grains of a v^ry uniform texture. A still finer variety of compact stiacture resembles an argil- 
laceous rockf and might be mistaken for^it'from hand specimens. « «. « 

^*At the Mali ciififs tlie conglomerate differs in hardness; but in most instances bears e\Idence 
of the action of heat in the firmness with which the fragments are cemented together. They are 
fiometimes found in close <:ontict with the solid basalt, at first seeming to be imbedded in it. At 
many localities 'he rock will as readily brepk across the fragments of ba£?Uas along the material, 
which unites them. These rocks are generally stratified; though the stratified stijcture is often 
more distinctly seen in the distant view than on the spot. In some instances it'is minntely dis- 
tinct. The strata are generally horizontal, but along the shores it is not unulual to find a large 
inclination towards the sea. Some of the hij^her elevations of Vanua Lebu, (Fejee islands^) 
■consist of these conglomerates. The little village of Mathuata is over-looked by a frowning 
bluff 2^0 feet ia height.'' 
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CHAPTER IV. 

MINES AND MINING. 

The extent and depth of the principal mines. — The effects of a knowledge 
of metals on civilization. — England » her minerals. — The ittveTition of 
gunpowder. — 77ie steam engijie. — The method of ^ proving veins. — 
Stapeing, — Timbering. — Machinery for , raising the ores. — Detailed 
description of the Lake Superior mines. — l^hein present produce and 
prospect of future ificrease. — Statistics ivith regard to the mineral 
wecUth of differe7tt countries. — The consumption of copper by different 
nations. 

The exploitation of mines afTords some of the most splendid examples of 
human contrivance and ingenuity. In extent these underground work- 
ings surpass the proudest monuments of architecture, and, with their vari- 
ous shafts, adits, and galleries, constitute a labyrinth as inextricable as 
that of Crete. The largest architectural structures are erected to gratify 
(he public taste, or commemorate some signal achievement in arts or in 
amas; but these subterranean structures exhibit proofs of elaborate and 
persevering elSbrt scientifically directed to what is practical and useful. 

To show the extent to which they have been carried, a few prominent 
examples will be cited. The engine-shaft of the United and Con- 
solidated mines in Cornwall reaches to the depth of 1,650 feet; 
and the length of the various shafts, adits, and galleries exceeds 
63 miles. The great adit for the discharge of the waters of the Gwen- 
nap mines, Cornwall, exceeds thirty miles.* The depth of the fa- 
mous silver mine of Valenciana, Mexico, is 1,860 feet. The workings 
of the Samson mine at Andreasberg, in the Harz, have been prosecuted 
to the depth of 2,197 feet. The depth of the mines in the Saxon Erze- 
biige, near Freiburg , are, in Thurmhofer mines 1,944 feet; in Honenbir- 
kei mines 1,827 feet. The depth of the celebrated mine of Joachimsthal, 
in Bohemia, is 2,120 feet. The Eselschacht, at Knttenberg, in Bohemia, 
a nrine which is now abandoned, reaches the enormous depth of 3,778 
feet. At Rorerbiihel there were, in the sixteenth century, excavations to 
tht depth of 3,107 feet, and the plans of the works are yet preserved.f 
These excavations appear the more wonderful when it is considered that 
they were made before the introduction of gunpowder. The old Kutten- 
berger mine is an example of the greatest depth to which human labor 
has been able to penetrate; and if, to use the language of Humboldt, we 
compare its depth (a depth greater than the height of the Brocken, and 
only 200 feet less than that of Vesuvius) with the loftiest structures that 
the hands of man have erected, (with the Pyramid of Cheops, and with 
fee Cathedral of Strasburg,) we find that they stand in the ratio of eight 
to one. 

The products of mines have contributed in a marked degree to the ad- 

* De la Beche and Burr. 
Humboldt, Cosmos, volume 1. 
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van cement of the human race. Without a knowledge of their applica- 
tion lo the useful arts, the human family would have remained in the 
nidest and most simple state of society, dependent on the chase or the 
spontaneous fruits of the earth for the means of subsistence; or certain 
tribes, under favorable circumstances, might have become nomadic herds- 
men. Tliis knowledge rests at the foundation of the three great objects 
of hmnan pursuit — agriculture, commerce, and manufactures. 

To show how intimately the metals are connected with the comforts 
and conveniences of life, we need only to refer to our daily observation. 
They afford to man the migans of rapid communication between distant 
points; they are essential in the construction of the roof that shelters him, 
in the preparation of the food that nourishes him, and of the raiment 
wherewith he is clothed. 

It will be found, too, that the greatness of a nation is as dependent upon 
the geological structure of the country as upon any peculiarity of its laws 
and institutions. England owes her pre-eminence among European na- 
tions as much to her mineral wealth as to the principles of her free consti- 
tution. It is probable that she would have been as powerful as we now 
behold her, had she never been successively invaded by Roman, Dane, 
and Norman. Long before the Christian era, her shores were visited by 
the Tyrian fleet, in search of tin to convey to the then emporium of the 
world. Her mineral wealth has been the main-spring of her prosperity; 
and were this exhausted, she would sinlc to a second-rate power. It is 
this which has built her workshops and factories, and filled them with 
colossal machinery; it ^sthis which has equipped her fleets, and made her 
the carrier of the world on the great highway of nations. Her exhaust- 
less supply of fossil fuel has made Swansea the smelting-house for the 
copper of both hemispheres. It is this which moves her 20,000 steam- 
engines, supplanting the labor of at least five millions, of men, and per- 
forming it with a precision and certainty which human hands could not 
attain. 

There are two inventions which have given the moderns infinitely 
greater facilities in the exploration of mines than were enjoyed by the 
ancients. These are the inventions of gunpowder and the steam-engine. 

The invention of the former has been ascribed to the Arabian alchy- 
mists, but M. Reinaud has shoVn that their claim is without foundation. 
It was first used for blasting rocks in the Ramraelsberg mines, in the 
Harz mountains, in the twelfth century. It was first introduced into 
England, according to Mr. Watson, early in the seventeenth centurv, by 
Prince Rupert, who brought over a gang of German miners and employed 
them in the copper mines of Staflbrdshire . It was "pot known in Somerset- 
, shire until 1620, after which it became introduced into Cornwall. It has 
been supposed that it was first used in the districts of Lelant, Zennor, and 
St. Ives, by two men, named Bell and Case, who came from the East. 
They kept their operations a profound secret, suffering no one to see them 
charge the holes; but a man of Zennor concealed himself behind a bolt, 
and discovered and revealed the mystery. 

The steam-engine has proved as efficient an auxiliary in the working of 
mines as gunpowder, jstnd without its aid, many of the minies of Europe, 
now profitable, would be rendered worthless. 

The advantages of this agent h?ive been graphically described by Mr. 
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Webster:* ^' It is on the rivers, and the boatman may repose on his oars; 
it is in highways, and begins to exert itself along the courses of land con- 
veyances; it is at the bottom of mines, a thousand feet below the earth's 
surfacfe; it is in the mill, and in the workshops of the trades; it rows, it 
pumps, it excavates, itcarries, it draws, it lifts, it hammers, it spins, it 
weaves, it prints." 

The first steam-eugine employed in mining in Great Britain was erected 
in Cornwall, between the years 1710 and 1714; now, the steamrpower 
tftus employed for these purposes, according to Mr. Watson, may be esti- 
mated as amounting to the labor of 150,000 horses, or that of 750,000 men. 

In the Lake Superior copper region the position of the mines is generally 
exceedingly favorable for exploration; they are mostly situated in the' 
lofty trappean cliffs, which afford great facilities for raising the ore and 
for draining the water. 

The usual metliod resorted to for the purpose of mining a vein, the 
position, underlie, and bearing of which have been determined, is to sink 
shafts on the lode where it is nearly vertical, or away from it where it is 
inclined, so as to intersect it at a given depth. In the latter case, it is 
necessary to excavate much unprofitable ground in order that the working 
shaft may be perpendicular. Simultaneously with these operations, it is 
advisable to commence the construction of an adit-level — a work requiring 
the exercise of the highest judgment and skill on the part of the mining 
engineer, not only to select the most advantageous site, but to intersect 
the shaft at a given point. The adit-level often serves the double purpose 
of draining the ijiine and of exploring the country through which it passes. 
Where a lode is profitable, the adventurers often expend large sums to get 
rid of a few inches of water. Professor Ansted states that he has often 
known ^20,000 or of30,000 expended in this ;Way for the purpose of 
saving a single foot of water. We have before adverted to the immense 
sums expended at the Consolidated mines on these objects. 

The contents of the lode are attacked by means of horizontal galleries 
extending between the shafts. These are ordinarily driven at the depth 
of 60 or 60 feet. Winces or vertical shafts are often started from the ex- 
tremities of the galleries, for the purposes of ventilation and laying bare 
the lode. In this way tlie metallic contents of a vein are cut into a series 
of oblong bbcks, the removal of which is called stopeing. This is ac- 
com.plished in two ways — eitlier from above or below. In either case the 
excavations are disposed in «leps, like a stair. One miner cuts out a rec- 
tangular mass fi-oni 4 to 6 yards in length and 2 yards high. While he 
is carrying forward this work, another miner commences two yards be- 
neath the first, and in the same manner excavates the rock beneatli his 
feet. In this manner as many miners operate simultaneously as diere are 
steps between the two horizontal galleries. As they advance, woodea 
floors are constructed for the purpose of sustaining the attle or rubbish. 
Such portions of the lode only are taken down as are supposed to be 
sufficiently rich to pay for the extraction of the metal. This method of 
^working will be readily understood from an inspection of the sections of 
the mines attached to the descriptions in this chapter. 

The ascent and descent of the miners is effected by means of ladci^rs 
placed against the shaft, interrupted at every ten fathoms by ^oors. In- 

* Address before the Boston Lyceum. 
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The lode of the Cliff mine is seen^o occupy a break or depression in 
the hill, and thence can be traced to its base. It was discovered in the 
summer of 1845, and during the succeeding fall a drift was carried into 
the greenstone about one hundred feet, (see plan, A,) and between that 
point and the summit several others' were opened. Wnen first discovered, 
the vein could dnly be seen in the.upperbelt of greenstone, the metallifer- 
ous zone being concealed by detritus. No one could have inferred from 
its appearance at that time that thejBnormous masses of copper existed but 
a short distance below which subsequent explorations revealed. It was 
examined by Dr. Jackson and Mr. Whitney conjointly, about the time of 
its discovery, who reported that the surface indications were not highly 
favorable at the points where the vein was exposed, but that, as it became 
wider and richer in its downward course, the company should by all 
means make a thorough oxaimination by uncovering and examining the 
vein at the base of the cHff. At the summit it appeared hardly more than 
an inch or two in width: the gangue was mostly prehnite, with copper 
associated with silver, incrusted with beautiful capillary crystals of red 
oxide. Further down the vein was again exposed; here it had expanded 
to the width of nearly two feet, the veinstone consisting of a series of 
reticulations of laumonite. 

Up to this period the sandstone and conglomerate were supposed by 
many to afford the best mining-ground, and that to this source they 
were to look for permanent supplies of the sulphurets of copper. 

During the winter of 1845-'46, some German miners, m clearing ^^y 
the talus near the base of the cliff, discovered a small loose specimen of 
mass copper. This stimulated them in their researches, which resulted 
in the discovery of the vein in the belt of granular trap {b) about twelve 
feet to the east, showing that it had been subjected to that amount of 
heave or dislocation. From that point a. level was carried into the hill 
seventy feet before anything valuable was developed, when the great mass^ 
so called, was struck— a fortunate circumstance, not only to the company, 
but to the whole mining interest on Lake Superior. It gave encourage- 
ment to those engaged in these pursuits, and induced them to persevere. 
It also demonstrated the true source from which the loose masses occa- 
sionally found on the lake shore had been derived. It demolished the 
fanciful theory advanced by at least one geologist as to the transport of 
the Ontonagon mass from Isle Royale, and showed that it was not neces- 
sary to resort to icebergs and changes in the relative level of land and 
water to accoimt satisfactorily for its position. From that time lo the 
present day, hardly a month has elapsed without developing new masses; 
and their occurrence, so far from creating wonder, is regaraed as a mAtter of 
course. The largest single .mass hitherto exposed w-eighed about fifty 
tons. The position of the mass copper in the vein is indicated by the 
spaces between the dotted lines marked M, while the intervening spaces, 
marked Sj afford stamp work. * 

It will be seen, by reference to the plan, that the levels 1, 2, and 3 have 
been extended northwardly into the greenstone before described, but ia 
no instance has the vein been found sSter having pierced that rock. This 
arises probably from the lateral dislocation before referred to, the true posi- 
tion of the vein being twelve feet to the west. As a matter of curiosity 
ev6a> it would be desirable td cross-cut to determine the extent of this &ult, 
and the character of the vein where it enters the greenstone. It will. 
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without doubt^ be found less metalliferous at that point than in the granu^ 
lar trap which contains the present workings. 

The deepest shaft in this mine has been sunk 370 feet below the sur- 
jfeuse. The other two are little less in depth. The adit, which drains the 
mine to the depth of 100 feet below the first gallery^ has been extended 
7W feet. The amount of stopeing and timbering, and the disposition of 
the atile, or rubbish, will be seen by inspecting the plan. 

The force employed in this mine at the present time consists of 160 
men. The mine is under the management of Capt. Jennings, who has- 
displayed much energy and judgment m developmg it. If any criticism 
may be allo\^d, it would be to the effect that thfere has been'no increase- 
in the force for the last eighteen months. The openings in the mine 
should be in advance of the stope-work. By pushing these forward the 
country is explored, ample space is given to the miners to werk, and op. 
portunities from time to time afforded to increase the force. 

The machinery employed for raising the ore and freeing the mine fi'om 
water is admirably contrived; but the mine is now so thoroughly opened 
that the company will soon substitute a steam-engine in the place of 
horse-power. The stamps erected here were the first which operated 
successfully, and have served as a model for the mines in other parts of 
the district. 

The connexion between the different parts of the inine is exhibited in 
Plate VIII, which is to be regarded as a plan, rather than a landscape. 
The cliff in the back- ground consists of the crystalline greenstone before 
described. The vein traverses it in a nearly perpendicular direction, 
pierced by several galleries which extend no great distance, as will b.e 
leen by reference to the section, Plate VII — the vein here proving to be 
eontracted and meagre in metal. The mining ground, represented in 
Hate VII occurs below the cliff of greenstone in a belt of amygdaloidal 
trap, and the relations of the two rocks are exhibited in the plan last re- 
ferred to. The poppet-heads and whims for raising the ore and water are 
seen at the entrance of the shafts. The building near the centre is use*^ 
for calcining the rock preparatory to i^tamping it, assorting the ore, and 
. eatting the mass copper. The building on the extreme right contains 
file stamps and washing apparatus, which will be described in detail in 
another chapter. The productiveness of this vein may be iqferred from 
die amount of stopeing which has been done, which is represented by 
the dark portions in the section, Plate VII. The disposition of the atde 
is also there represented. 

From the reports of the trustees rendered in 1849 and 1850 we gather 
the following information : 

The anaount of capital stock paid in by the stockholders = $110,000.. 
The personal effects of the company on the 1st of December, 1848, were 
$140,982, leaving a surplus of $111,105 — a sum a little more than equiv- 
alent to the entire capital stock. This statement does not include the 
mind, with its fixtures and improvements, such as the stamping-mill^ 
furnace^ &c. 

9 
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The net products of the miue> -apd the eajpenses of mining proper, 
from the comwpci^^ot, are give^n jhelow: 

ProdujQts. Expwses. . 

1846 - - .. - - a«,8T0 95 $33,203 44 

1847 . . -' - - T0,97T32 61,737 85 

1848 - . - - -166-407 02 67,667 58 

1849 . - . - -244,237 54 106,968 77 



This embraces such expfejoses only as were incurred at the mine^ 
those of insurance, conaroissions, freights, (fee, are excluded. The 
cost pf trapsportation to. Boston is $15 per ton; to Pittsburg, $7 50. The 
incidental expenses amount, to about 20 per cent., in addition to those of 
miuing, 

'rhe company have* erected the necessary works at Pittsburg for smelt- 
ing and refining the copper, and they estipaate that the shipments iFor the 
year ending December, 1849, will amount to 6C0 tons of refi^ned copper. 

The product of silver for the year 1849 was $2,365 30. 

The following table exhibits the monthly products of the mine for the 
two years ending December 1, and the character of the ore. It will be 
seen that, while the amount of the b^el and stamp- work has increased, 
the amount of mass copper has slightly diminished. 



■ ■ I 






DAc. Noi 69y 



M 



-SO 

i 

ID 

s 

IP 






I 



V 



is:' 





o 



00 



1 T 



00 
00 



00 



o 

a 



c , 
o I 






OD 

^« 
00 



■4 

M 

< 

s 



c 



to 






00 
00 



o 

•4 
M 



f /' 



r-- I J 






B. 
9 



QD 



9 

OD 



- J 



i 

3 

o 



c 
o 



aDxr«oQia*c?9¥coco^^«o 



£1 



' '^ »• _ JW ^ ■« «% v^ 



»CD 



'<o 



S»o 






"^ •-* o 00 f^ »flf o» oj »o ^ r*» 

0b ^ ^H ^ ^ .A. ^ _. _ ^^ ^^ a^ 

C0« 



»52 t^ 

to 00-^ 



o> r- p-i ^« »ra 

^ »0 U5 "* ^ 



S5 






S: 



o 



i^ — eNog 



7* S S O S S ^ 



Tiweowoo 

■"•r cj CO *»i CO ^ 



«o 



ssssssssssss 




U> CO 0» QD r» O) ^ CO CO 00 «4 '^ 



cioO'-'Co^tfsSmcoSSS 

0«^'^9>«0*^eO«00<«K«iO 

» •«,•» •« •>^«» •> •» •» •* •« •> 
— r- r- «D r*©it*oi»^t*eoeo 

co^^^ooa>u3;o'^r«c» 






00 o> c« ^ o» 9> «-i I 
U3 0>O9)0r3( 



00^— US 









coiAcoev 



cocScoSocoud^^eon^ 












CO 



CO 
•A 



•A 



So 
I*? 



o 



CO 



c 



3 

^ 




14» Dm. No. 69. 

North American mine. — This mine is situated in the NW. qtiarter of 
section 8, township 67N., range 32W. Its geological position la similar 
lo that of the Cliff mine hefore described, both being in the same range of 
ciife^ and occupying adjoining quarter sections. The veins, however, are 
distinct. From the surfece to the point B, in the smaller shaft, tfie Iod& 
dips 23° below the horizon, where it is intersected by a small v^in or 
fieder, beyond which, in its downward course, it dips but one foot in six. 
The following sketoh represents across-section above tbe-poiot B. Here, the 
Fig. SO. ^*"^^ ^^ found to be of litde valne^ contracting to 

a foot or eighteen inches in width, and affording 
stamp-work of an inferior quality. Below, it in- 
creases in-widthjand becomes highly metallifer- 
ous. At the point C, another feeder comes in, 
which, like the former, enriches and expands thfr 
lode still further. The walls axe very variable. 
In some places, they contract to a mere fissure;, 
again they expand to sefen ftet. This expan- 
sion is observed where the vein C conies into 
the main lode. Through the entire length of the lower level, it has been 
ftund good, containing in some places mass copper. From an examina~ 
tion at the depth of nmety-five feet, it is inferred that the veinstone is 
3 or 3J per cent, richer than that taken from the second level. The &tamp- 
vork, at present, yields about 7 per cent. This estimate, we are aware,. 
is 3 per cent, lower than the agent rates it. Prom every bunch of ore 
containing 30 tons there are taken 4 tons of wjiat is called barrel work, 
yielding lo per cent, of copper, and the addition of the masses at 60 per 
. cent, will- make the average yield of the contents entire not fiur from 
9J per cent. 

The ^ss amount of copper taken from the mine during the past year 
is not tar from 1,400 tons, which will yield 129J tons of pure copper. 

The mine has not been opened sufficiently, except within the last sevea ' 
months, to admit workmen to advantage. Thirty-five tons of cof^iei; 
have been sent to market during the past season, and the product for the 
next season may be safely rated at 200 tons. When iairly opened, it 
-will annually yield from 400 to 600 tons of pure copper. 

The stamps connected with this mine are the t»st hitherto erected in. 
this region. They are driven by a steam-engine, and with'eight stampers 
are capable of turning out 80 or 90 tons per week. ' 

Appended to the section is a view of the vein as it appared at the' 
point A, in the lower level, IBO feet below the surface. A sheet of native- 
copper, one foot in diameter, was seen to occupy tbe foot- wall, and to ex- 
tend from the bottom to the top of the gallery. The other portion of the 
vein, one foot in thickness, was composed of calc-spar, quartz, chlorite, 
and epidote, filled with spiall spangfes of copper. Its course is N. 68'' 
W. — cutting across the formation. 

This mine at the present time gives employment to 61 miners and 34 
sur&ce-men. The monthly pay of the former amounts in each case to 
«34; of the latter, S20. 

These workings have been prosecuted under many disadvantages and 
discouragements; but through the enei^ of Mr. John Bacon, the agent, 
they have been overcome, and the comiKuiyaie in the possession oftne 
of the most valuable mines in this region. 



i 
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3^nnesota mine. — ^This mine is situated about twe miles east 6f the 
Ontonagon river, and fifteen miles firom its mouth, (NW". quarter sectioa 
15, township 50 N., range 39 W.) The trap ranges here run in a NB. 
and S W. direction, and attain an ejevation of about 700 feet above the 
lake. Like the range of Keweenaw Point, they are flanked by sandstone 
and conglomerate, dipping northerly, besides containing intercalated beds 
-of these detrital rocks. The section of the adit appended to the plan of 
this mine ehows the relation of one of these sedimentary beds to the 
igneous formation. 

This vein belongs to a system totally distinct firom that of Keweena\r 
Point. While the latter system crosses the formation at nearly right an- 
gles, the former has a course and inclination nearly conformable to those 
of the accompanying sedimentary rocks. 

The inclination of this vein is north 62^, which is parallel with the 
sandstone seen at the base of the hill. {Vide section of the adit before 
referred to.) The veinstone consists of epidote, chlorite, quartz, and ode- 
spar, distinct in character from the wall-rock. The walls of the vein 
are, for the most part, well defined, exhibiting the grooved and pojished 
appearance, termed by the Germans slickensides. Throughout the gangue^ 
copper exists in masses, bunches*, and spangles. Silver occurs in places 
in connexion with calc-spar and cMorite,one specimen of which weighed 
eight ounces. In the spring of 1849, we examined this mine before any 
stopeing had been done. The drift had been extended between the two 
shafts, 156 feet apart. At the point of intersection between shaft No. 1 
and the drift, a mass of nearly pure cof^r five feet in thickness was ex- 
posed, occupying the hanging- wall. A few feet east, it was observed to 
change its position and occupy the foot-wall. The sheet copper appeared 
to be nearly continuous between the two shafts. The width of the vein 
at the point where the level intersects the shaft No. 1 was found to be 
eight feet, but at shaft No. 2 contracted to three feet. This Increased 
width is due to a feeder or branch which intersects the main lode 
and becomes merged with it, where shaft No. 1 is sunk. To the west of 
this point, a drift has since been extended eighteen feet in length and 
thirty-eight feet below the surface. Here, the vein expands to eig^ht 
feet, and is almost entirely ^led in with sheets of native copper. 
Shoots branch off from the main mass, occupying the fissures, so a.9 to 
interpose a brazen barrier to further driving in that direction. These 
•masses can only be reached by stopeing from the adit-level upward 
luitil they are intersected, and then driving along their sides. By means 
of powerful sand-blasts placed betw^n the sheets and the hanging- wall, 
ihey can be thrown down; after which, a great amount of labor remains 
to be performed, in cutting them into blocks, so that they may be removed 
40 the surface, where they must underg'o still another subdivision into 
Uocks of one or two tons weight, that they may be transported to the 
river. The sheets between shafts Nos. 1 and 2, where the vein was stoped, 
yielded no masses of any great thickness. At shaft No* 2, 42 feet 
below the sulrface, a mass of copper was struck, and the sinking contin- 
ued beside it to the depth of 55 feet, which was found extending into the 
•level westerly. Portions of this mass were taken" down, while other por- 
tions remain on the hanging* wall. These points are indicated by the 
letters M, M . Here^ the vein is five feet in width, composed not en- 
tirely of materials distinct firom the i^all-rock^ but of intercalated portions 
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«f trap. This was the character of the vein between shafts Nps. 1 and 2. 
In shaft No. 3, 180 feet west, the vein is 28 inches in thickness, includine 
the rocky portion, and presents the following section: 

Fi;. ai. 1 • Quartz and chlorite, with copper in strings ^uS 

bunches. 

2, 3. Beds of rock, similar (o the wall-rock, with 

thin sheets of copper filling the seams, in sufficient 

abundance to pay for working this portiqn of the vein. 

4. duartz, chlorite, calc- spar, and epidote, contain- 

iBg a large per cetitage of copper, in masses, bunches, 

;, and disseminated. 

In certain portions of the lode, these beds of lock- 
Ji! disappear, the whole matrix being filled with materials 
" distinct Irom the walls. 
According to the statement of Mi. Knapp,the agent of this mine, whose 
«nergy and zeal in exploring this tract we have noticed under another 
head, there were taken from this mine, last year, (1848,) eleven tons of 
copper, seven and a half of which were included in the mass raised by 
-the ancient miners, the position of which is indicated in the plan. (See 
ahaftNo. 1.) 

Tliis was sent to market before the company had lairly commenced (»)e- 
rations. Dnring the past season, th^-e have been t^en from the mine 
-67 tons of copper, in masses, estimated at 75 per cent., and 700 tons of 
stamp- work, estimated at 6 percent., making in the aggregate 84f tons- 
<if pure copper — the mass of tbe veinstone yielding nearly lljj per cent. 
There aie now exposed, in the shafts and levels, about 30 tons m masses^ 
besides a considerable quantity of stamp-work. 

A year has not elapsed since this mine was opened, and none of the 
shafts have been extended to a greater depth than 57 feet. No mine in ■ 
the coniiUy has produced so great an amount of copper, with tiie same 
amount of labor and capital expended. We cannot find its parallel in the 
■whole history of copper-mining, wherever prosecuted. 

Plan of the mine. — An adit-level is now being driven from the base of 
the hill to intersect the vein, at nearly right angles with its course, at shafi 
No. 3. Ila length, when completed, will be 375 feet. Thence, it will be 
extended along the course of the vein so as to strike the several sliafts. 
Shaft No. 1 will be intersected 77 feet below the surface; shaf^ No. 2, at 87 
feet; and shaft No. 3, at 86 feet. The shaded portions represent the fve- 
sent workings, while the light portions show what remains to be acconi- 
plished. The ancient workings arc indicated by a series of oblique lines. 
The Minnesota vein can be traced along the surface for tlie distance of 
a mile or more, and in this respect it admits of the employment of a 
greater number of miners than any vein yet discovered in the copper re- 
gion. The containing rock is a dark-gray, mottled trap, of a grannlv 
texture, with occasional almond-shaped cavities through it. It breaks int» 
ihomboidal blocks, and readily yields under the drill. Its constituents an 
hornblende, feldspar, and chlorite. 

The section of the adit protracted 300 yards north cuts no less than fix 
veins, some of which conform in dip to the vein now wrought, wtpte 
others intersect the rocky planes perpendicularly. 

The company now employ 84 men, about one-half of :whom are ds- 
signed lo the mitie, while Uie other half are employed ip lenwtin^ Uie- 
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necessary buildings. These will consist of a whim-house^ a house for 
calcining and assorting the ore, a stamping and washing-mill, with a 
saw-mill attached. They have already erected five dwelling houses, 
two smi4heries, two barns and other out^buikling^, and a commodious 
warehouse, on the right bank of the Ontonagon. They have constructed 
an excellent road to the river, 2^ miles distant, and cleared and culti- 
vated about 45 acres of land. They raised during the past year 500 
bushels of potatoes, 300 bushels of turnips, and other vegetables. This 
work seems almost incredible, when it is considered that, a year ago, 
there was hardly a tree felled on the location, hardly a cubic foot of rock 
excavated from the vein. 

Northwest mine. — This mine is situated on Keweenaw Point, (section 
15, township 58 N., range 30 W.,) in the same belt of trap in which 
are contained the Cliff and North American mines. It occurs on the 
southern slope of the northern trap range, and overlooks the valley of 
the Little Montreal river. 

Fig. 22. 
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The above sketch will convey an idea of the nature and extent of the 
workings. The rock is a dark gray compact trap, occasionally amygda- 
loidal. To the north of sl\afi No. 4, occurs a belt of conglomerate about 
12 feet in thickness, with' a northerly inclination of 40*^, reposing on a 
brecciated trap. Within a space of 300 yards ari three distinct and well- 
defined veins, whose bearing and underlie are as follows: 

East vein, bearing north 16^^ east, underlie 8^ east. 
Middle vein, '' '' 19^ w^st, '' 8^ west. 

West vein, ^' '' 17^ west, ^^ 12^ west. 

It is not improbablr that all niay ultimately be fotind to converge and 
•'form a single lode of great power. The main workings have been prose- 
cuted on the ea5:tern vein. An adit-level has been driven 500 feet; when 
extended 136 feet farther, it will intersect shaft No. 4, at the depth of 73 
liet. Another gallery has been opened, 60 feet bdow, and a portion of 
the lode removed, the stopein? being repre^nted by the shaded lines. 
The vein, along the course of the adit, is well (Refined, and varies in 
width from a few inches to two feet. In the northern part, where the 
present workings are prosecuted, it expatids to 8jf fedt, and is highly 
charged with copper. 

At the northern extremity of the second level, the vein is 31 inches in 
"Width. At the bottom of shaft No. 3, 90 feet fmm the surface, the vein 
is observed to have a greater cx:pansioh' than at rihy* Intermediate point. 



136 Doc. No. 69. 

Its impregnation appears to have taken place at two different periods. The 
western seam is composed of chlorite and calc-spar, with but little quartz; 
ihe copper occOring disseminated and in thin plates. The eastern seam is 
composed of quartz and calc-spar, with but little chlorite — the copper 
occurring in masses, bunches, and strings. 

Where the fissure was observed to be subsident, the walls came almost 
in contact. Where, on the other hand, the fissure was nearly perpen- 
dicular, the vein had the widest expansion. 

Two shafts have been sunk on the west vein, each to the depth of 50 
feet. From one of these a level has been extended 80 feet, and a 
portion of the lode removed, and masses weighing a ton and upwards 
have been taken down. This vein promises to be of great value. 
The product of this mine, according to the best information, up to the 
present time, has been 50 tons of mass copper, yielding 50 per cent., 
and 500 tons of 8 per cent, stamp-work. The present force employed 
consists of 53 miners and 42 surfiice-men. 

Copper Faih^ mine. — The old mine is situated on the northern slope of 
the trap range, about two miles from the lake shore. Within that space 
there are four alternations of trap and conglomerate. The belt in which 
the lode is situated is only a hundred and fifty feet in thickness, and dips 
northerly at an angle of 33°. A belt of conglomerate reposes upon it, 
forming the northern slope of the hill; while a belt of metamorphosed 
sandstone, fifty feet or more in thickness, occurs helow. The annexed 
sketch illustrates the relative position of the igi^eous and aqueous rocks. 




So long as the workings were confined to the belt of trap, the vein was 
productive — yielding stamp-work and masses, the largest of which 
weighed 12 tons. On striking the sandstone, however, it was observed to 
change in its mineral contents and richness. The shaft E, has been ex- 
tended through the sandstone into the belt of trap below, and the fissure 
appeared to be continuous through the different formations; but at the 
depth of 6 feet in the sandstone, the vein had contracted to four inches. 
Shortly after the intersection it was observed to branch — one branch dip- 
ping rapidly to the west, and the -other to the east. The shaft was con- 
duued perpendiculwly through the sandstone, thus losing sight of both 
branches. On reaching ihe lower belt of trap, a drift was extended to 
the rigln and left, to the distance of 18 feet, without intersecting either 
branch. In this stage the workings were suspended. It is desirable 
to have these workings continued etill further, aa they wilt solve one o{ 
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(the most interesting |)Toblems in the mineral i^egion — t. e., the changes 
which veins undergo in their passage through different mineral planes. 

The company are now developing a vein between sections 11 and 12, 
known as the Childs vein. Its geological position is the same in refer- 
ence to the sandstone as the one before described. It bears east of south, 
and dips westerly. A few feet to the west, another vein can be traced 
along the surface, in which may be seen pits which were sunk by the 
ancient miners. An adit has been commenced, which will be extended 
266 feet, when it will intersect the shaft on the Childs vein at the depth 
of 64 feet, and in its progress develop the other vein. 

The belt of trap is much wider at this point than at the abandoned 
mine. In sinking the shaft, some masses of copper wer6 found weighing 
fix)m thirty to fifty pounds; but the disseminated copper was incon- 
siderable. 

Near the centre of section 12 is another vein, on which a shaft has been 
sunk to the depth of thirty-seven feet, without having developed much 
copper. The vein is about a foot in width, the gangue of which consists 
of calcareous spar, with traces of chlorite. The shaft is in the upper 
portion of the trap belt which underlies the sandstone at the old works, 
and takes into its composition a large proportion of chlorite. 

Thirty rods to the south-southwest is another vein of much greater 
promise. The course is nearly north and south, and- the matrix consists 
of prehnite, highly charged with particles of copper. 

The total product of this mine up to the present time is as follows: 

Copper masses and barrel- work, averaging 70 per cent. - 90, 969 lbs. 
Stamp- work, averaging 10 per cent. - - - 497, 600 '^ 

Total - - . . - 688,469 '' 

The Northwestern mine is situated in the same trap belt as the North- 
west — the same stratum of conglomerate showing itself near the brow of 
the hill. It is in section 24, township 68 north, range 68 west. The vein 
crosses the formation, bearing northerly. Two trial shafts have been sunk 
to the depth of twenty-four anfl thirty-six feet respectively, which yielded 
copper, in masses and disseminated, in considerable abundance. The in- 
dicatioift are that this is a vein of much power, and the company in 
possession ought to test it thoroughly. 

Phoenix J formerly Lake Superior, mine occurs in the bed of Eagle 
liver, about a mile above its embouchure. This tract was among the 
first located in this region, and this company among the first to embark 
in mining adventures. In the early days of copper-mining, this lode was 
represented as possessing unparalleled richness — the silver far exceeding 
the copper in value; and ' these representations contributed powerfully 
towards the creation and maintenance of the copper mania which prevailed 
for a time throughout the eastern cities. The most extravagant ex- 
pectations were formed, and the most exaggerated statements* made, as to 
the mineral wealth of the country. Many were doomed to a speedy and 
bitter disappointment; but the ultimate effects^have been to divert capital 
into a new and untried channel, and develop the mineral wealth of a 

* Th* ilrat report of the tmttees contains a statement of tke result of an assay as follows : 
Ii a ton of rock — 
SilTer, 153^56 pounds. Talaed at ..... |3,053 90 
Copper, 903.&T pooiMs, salved at - • - • - 83 57 

— $3,186 77 
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region which, but for these representations, 'might have remained for a 
long time unexplored. 

This vein, as before remarked, is situated about a mile from the lake 
shore; and between these two points there are no lests than seventieeii 
alternations of trap and conglomerate , From the fact that veins exhibit 
great disturbance and great variableness in their metallic contents iii 
their passage through different belts of rock, it is evident that the best 
mining-ground lies .south of these alternations. In that direction, how- 
ever, it is circumscribed by a belt of hard, crystalline greenstone, in 
which the veins are seldom well developed. 

The lode is seen in the bed of the stream about a thousand feet above 
the main shaft, where it is distinctly marked. The matrix consists of 
calc-spar, prehnite, and radiated quartz, containing native copper in strings 
and disseminated. It is from one to two feet in width, and bears north 
17^ east, with a sliglit dip to the east. Thence it is to be traced down 
the stream, occasionally concealed by loose rocks and gravel. In the 
winter of 1844, a trial shaft was commenced at this point, on the left bank 
of the stream. , This, however, had been prosecuted only to the depth of 
twenty feet, when it was, under the direction of the mining engineer, 
abandoned, and another shaft commenced further down the stream^ Here 
there was no appearance of a vein; no gangue distinct from the wall-rock; 
no powerful fissure to indicate the dislocation of the mass; no polished 
surfaces on the face of the cliff. The true position of the vein was sei-eral 
feet to the east, in the bed of the stream; but it was not apparent, from the 
accumulation of \vater-worn materials. The shaft was sunk through a 
dark-brown amygdaloid, with little adhesion between the particles — the 
amygdules being filled in places with native copper, exhibiting occasional 
points of silver. This peculiarity could be traced for a distance of eleven 
feet from the stream, becoming less apparent as it receded from the bank. 
On the immediate banic, however, the rock was less amyedaloidal, and 
took in a larger proportion of chlorite. The change in the location of the 
shaft was injudicious in t\yo*respects: X. The old shaft was on the vein, 
and, had it been prosecuted, w<KiId have proved it, while the new sjiaft 
was not on the vein, but to the west of it. 2. It was located so near the 
river bank, that the water percolating through the fissures pro*'ed a con- 
stant source of annoyance, in the progress of the work. 

In his report to the company, the mining engineerrepresents the vein » 
eleven feet in width — a vein of greater power than any three thus fir 
discovered in this region — eighteen hundred feet in length, as far as known, , 
and containing an amount of ore, already exposed, which could not te 
exhausted within the present generation.* Its richness was unparalleled. 
As the shaft was continued downward, the indications of copper became 
less apparent, until finally they disappeared altogether, and nothing was 
brought up but barren rock. 

At the depth of 60 feet, if we mistake not, the miners came to a pocket in the 

rock filled with gravel and water- worn accumulations. They then drifted 

- .11 ........iii ^ .i . 1^.- 

* We quote from tho report: "Tlie whole knx>wn length of the tein is About eighteen hWMlred 
feet, iia width is sdfi^'acfori.'i/ proved te be tievenfeet far tht diatante of two kundrtdfeel; «id it is 
probable that it will hoid a workable width tliroughout ttie eighteen hundred fecL it its obvtous 
that therein an adequate quantity of rich ore in this veiA to render the work very profitalite. and 
thftt there is no danger of exhauntin^ the or<^, even should it give out at the depUi of oqi* JftqiKlred 
feet, of which there is no prol)&.t)ility. * * *" If the ore rune out at a copBideratle d^pth, ^ay 
two hundreil feet, it will be a matter of little importance to Ikt pre«e«lfeiieffiitiMi, tkmtglk U mi^it 
he to pi^sUrity.^^ 
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under- the bed of the stream in pursuit of the vein, but were unsuccessful. 
In removing the water* worn materials, they found numerous boulders of 
copper, varying in weight from half an ounce to 600 pounds —so numer- 
ous, indeed, that portions of the gravel were profitably washed for the 
.nqetallic contents. In this connexion was also found a mass of native 
silver weighing eight pounds— the largest yet discovered in this region. 
TJie main shaft was carried to *the depth of 75 feet, when the workings 
were suspended; nor have they since been resumed. 

That there is a vein of great richness on that location, and in the vi- 
cinity of the present workings, is evidenced by the numerous water worn 
masses of copper found in the bed of the stream. They have not come 
from &r. As the matrix of the vein is more yielding than the associated 
rocks, it frequently prescribes the direction of a stream and forms its bed. 
Tfeat will probably be found the case here. The pocket before de- 
scribed was excavated by the agency of the stream in the gangue of the 
vein. 

The west vein on this location, known as Sheffield & Nott's, is^ 
about 11 inches in width, and bears north 19° west. The veinstone con- 
sists of chlorite and calc-spar, traversing greenstone, resting on a porous 
amygdaloid. A trial shaft has been sunk, which afforded indications of 
considerable value. 

Jjac la Belle mine — Bohemian mine, — The workings of these com- 
panies have been prosecuted oi^ the same vein— those of the former in 
the base of the Bohemian mountain, those of the latter on its summit. 

This mountain rises to the height of 864 feet above Ijac la Belle^ and 
fxom its summit is afforded a view of great extent and beauty. The rock 
consists of chlorite and feldspar of a highly crystalline texture, and ap- 
pears to be of an age posterior to the bedded trap in which the mines be- 
fore described are situated, since these beds are found dipping from it 
like the strata of detrital rocks. It was protruded in vast irregular masses, 
forming a continuous line of elevation. The metallic contents of this 
rock are entirely distinct from those of the bedded trap. While the latter 
is characterized by veins of /za/it;e copper, the former abounds in the 
^iphurets of copper, such as the gray and black sulphuret and copper- 
pyrites ^v 

Two sets of veins have been observed — one bearing north 26^ west, 
which appear to be the main ones, and another bearing north 80^ east. 
The gangue consists of calc-spar, chlorite, and quartz. Two shafts have 
been sunk near the summit of the hill — one to the depth of 106 feet, the 
other to the depth of 75 feet — without developing a rich vein. 

The Lac la Belle Company extended a drift into the hill, 309 feet 
above the lake-level, to the distance of nearly 400 feet. They found the 
irein 18 inches in width, and rich in the sulphurets. Their main efforts, 
however, have been concentrated on an adit which starts 26 feet i bove 
the level of the lake, and has been driven 900 feet. As they have > cb- 
abtyileft the main vein in the prosecution of the work, its value cat E.:t 
be de^termined at this depth without a cross-cut. 

No place on Lake Superior affords greater facilities for mining; and the 
e^orts of the company deserve to be crowned with success. 

Clumsy wme is situated near Portage lake, on section 26, township 55, 
lange 34. The surface of the country rises somewhat abruptly from tho^ 
water^ not in broken cliffs, but rounded hills. The elevation of this 
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mine is, by estimation • 400 feet. The rock is a dark-brown trap, com- 
posed of hornblende, feldspar, and chlorite. The -vein bears north 43^ 
east, and dips rapidly to the north, corresponding with the eourse of the 
formation -—the only instance of the kind observed on Keweenaw Point. 
A string or branch was observed in a rarine near by, bearing north 45° 
west, which yielded native copper in sheets of considerable size. This 
mine, at the time of our visit, had not been sufficiently developed to en- 
. able us to form an opinion as to its value. 

Forsyth mine occurs in the southeast quarter of section 33, township 
67, range 32. The vein, which bears north 9^^ west, is distinctly seen 
cutting a hill, which rises a hundred feet above the surrounding plain. 
Two years ago, a shaft was sunk to the depth of 70 feet, and two others to 
an inconsiderable depth, siace which time the work has been abandoned. 
As the water had filled these excavations, it was impossible for us to ex- 
amine the vein critically. Prom the veinstone brought to-day, copper in 
sheets and disseminated was found in considerable abundance, mtive 
silver was also found in this association to an extent thus far unobserved 
in any other mine on Lake Superior. The external indications here are 
favorable; but we are not advised whether the company purpose resuming 
operations. 

Albion mine is situated in the same bluffs as the Cliff and North Ameri- 
can, on section 11, township 57, range 32. The cliff, which attains an 
elevation of nearly 800 feet above the lake, is composed of a hard 
crystalline greenstone, passing into a porphyry, where the crystals of 
feldspar are imbedded in a matrix of hornblende. On the western slope, 
a thin but well-marked vein, filled with arsenical, pyritous copper, is ob- 
served occupying a depression in the soil for a distance of 80 rods. Mr. 
Stevens, the agent of the company, informs us that at either end it 
branches into numerous strings and becomes lost. 

On the southeast side of the bluff, a shaft has been sunk to the depth 
of one hundred feet, striking the amygdaloid at the depth of 97 feet, 
from the bottom of which a drifl: was extended into the hill along the 
course of the vein. The workings have not been prosecuted sufficiently 
to determine its value. This vein bears north 46° west. Its matrix 
consists of calc-spar and chlorite, with thin scales of native tppper, and 
is about 18 inches in width. 

- Forest mine, — This mine is situated on the northeast quarter of sectioB 
36, township 50, range 40, within the limits of what is known as tbi 
^^Cushman location," on the left bank of the Ontonagon river. Tto 
old workings, under the direction of Cushman, on the north half of sec- 
tion 36, do not appear to have developed veins of much value. They 
have been described in a preceding part of this report. 

"The Dutch vein," on the northeast quarter of section 31, has befli 
explored to the depth of about fifty feet. Its course is north 70® east, 
ranging with the formation; its inclination, 40° below the horizon. The 
veinstone is composed of epidote and quartz, twelve feet in thickness, 
with thin plates of copper disseminated through the mass, affording indi- 
cations of considerable promise. 

In the chapter on ancient mining we have described with some minnte- 
ness the {Hts and excavations found on the southwest quarter of section 
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30> and on section 31. The following sketch may be regarded as an 
pjg, 34. approximative lepiesentation of the 

contour of the cliff, and of the position 
of the veirls on the latter tract. The 
inclination of the main lode is 78°. 
- The ancient miners had excavated to 
the depth of 19 feet, and this has been continued by the adventuieTs to the 
depth of 23 feet. The two Tains to the south, from their inclination, prob- 
ably intersect the main one at points below the 23-feot excavation. 
Should the inclination be found to continue cutting the strata or bands in 
tfaa same plane, it will present the same phenomena as the main veins in 
Cornwall. A section of the vein, as it appears in the shaft, is appended. 
The wall-rocks are composed of amygdaloid and granular trap, with a large 
admixture of chlorite. The vein, which is about three feet in width, is 
composed of the following materials, and arranged in 
this order: 

1. A seam of laumonite an inch in width. 

2. Calc-spar, quartz, chlorite, and epidote, with copper 
in bunches and disseminated. 

3. Carbonate of coppa, probably the result of atmos- 
pheric changes. 

4. Epidote, chlorite, and amygdaloidal trap. 
6. Masses of copper associated with spar, quartz, and 

J" epidote, 

3*3*1 rpQ jjjg gjigj ^^ jjj jg gfj^fj. another has been commenced^ 
It the bottom of one of the ancient excavations . At this point the vein exhib- 
it very mueh the same appearance, having the same inchnation, and yield- 
ing copper in considerable abundance. Few veins in the mineral region have 
been opened which, on the surfece, afforded indications of greater promise. 

Ohio Trap Rock mine. — The workings at.this point have been described 
vith some minuteness in a preceding part of this report, and it would be 
raperfluons to repeat the information there given. 

Adoentvre mine — southwest quarter of section 36, and southeast quarter 
of notion 36, township 61, range 38, in the Algonquin mountains. A 
cliff rises to the height of more than 150 feet above the surrounding 
cquntrr, and to the south presents a bold mural escarpment, while to the 
nnth it slopes gradually towards the lake. The rock is a hard, crystalline 
gneostone, somewhat porphyritic, traversed by occasional strings or 
seams, filled in with calc-spar and epidote, associated with native cop- 
per. We saw no well- developed vein — nothing to indicate a permanent 
supply of metal. A shaft has been sunk on one of these strings to the 
dejnt of 30 feet, near the brow of tha cliff. 

Tie Ridge mine is situated on the southwest quarter of section 3S, 
toTvuthip 51, range 38, and is in the sqme axis of upheaval. Workings 
faavsheen prosecuted only to a limited extent. The ground in the vicinity 
exhibits numerous pits — the work of a former generation. At one point 
t reia is exposed, included within a feldspar and hornblende rock, dipmng 
to the north, which affords copper in stiings and disseminated. This 
nin, like most of the veins in the region between Portage lake and the 
Oatonagon river, has a bearing and dip corresponding with the adjacent 
■ttatified rocks. 

The Axtee Mining Company occupy the northeast quarter of sectioa 
36, township 61, range 38, and the northwest quarter of soctuw^V', «&^ 
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the southwest quarter of section 30, township 51, lango 37. The point 
■where mining opeiations have been commenced is on thenortheast quartet 
of sectioii 31. A vein is seen near the brow of a cliffj bearing west- 
southwest, and dipping: to the north at an angle of 46°. It has not been 
sufficiendy opened to enable one to fonn an opinion of its value. 

The Douglass Hou^ldon mine is on the northeast quarter of section 15, 
township 5J , range 37. Two years ago tHe vein waa opened to the depth 
of 40 feet, when further operaiionB were abandoned, but tlie work has been 
resumed, under the direction of Mr. C, C. Douglass, one of the most 
«fficient mining engineers in the region. The vein, which traverses a com- 
pact chlorite trap, is about three feet in width, runningnearly north and 
south, conforming to the general direction of the ridge at this place, and 
dipping west 60°. They have driveu a level about 25 feel along its course, 
and a considerable quantity of copper has been obtained. The vein- 
stone removed was rich in disseminated and string copper, and will yield 
from S to 12 per cent, of pietal. Quartz, much of which is colored red 
with the sub-oxide of copper, fiirms the principal portion of the matrix, 
which is traversed by numerous seams of chlorite. The vein is well 
defined, and affords indications of proving highly valuable. 

The Algonquin mine is on section 36, township 52, range 37. It has 
been temporarily abandoned for the last two years, and no work worthy of 
description has been done here. All of the information in our possession 
will be found tmder the head of "Geology of the trap region." 

TAe Pittsburg and Isle Royale Company are developing a vein on the 
northwest quarter of section 12, township 65, range 36, near Todd's 
Harbor, Isle Royale The followmg diagram will represent the present 
condition of the work 

^'e 28 The vein traverses a hard, 

crystalline grefinstone, bear- 
ing N,20°fe.,withan'under- 
he of 12° to the east. Shaft 
No. I, has been sunk upon it 
I to the depth of 63 feet. Shaft 
r^No. 2, reaches to the depth of 
^ 67 feet. Adit No. 1, starts 
from the water's edge, and 
intersects the shaft at the distance of 48 feet The second level connect- ■ 
ing the two shafts is 113 feet m length. Near the surface the vein appears 
pinched — attaining a width of only a few inches; but at the extpei|vty of 
the 113 foot adit, and 60 feet below the surfiice, it expands to a width of 
18 inches, and presents the following section: 




Fig, 87. 



- . Sheet of native copper, varying from one-half to one ■ 
and ahalf inches in width, and nearly continuotis, occn- 
pying the foot wall. 

2. Veinstone of calc-spar, quartz, prebnite, and lau- 

monite, with diffused copper. 

At the entrance of the drift the sheet copper is observed 

\ to occupy the hanging-wnll, but it very soon crosses the 

i* \ vein and continues in contact with the foot- wall so far as 

■^'itis explored. 

This is the best-developed vein we have observed ia the hard rock. At 
the entrance of Todd's Harbor a belt of amygdaloid of a reddish-brown 
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color is absenred dipping under the greenstone at an angle of 45^^ and if 
the shafts^ ara. protracted to a sufficient depths they will intersect it^ when 
the vein will probably be found to undergo. some modification. 

The company have sent to market 4;4S3 pounds of copper, which yielded 
75 pes cmt, of pure, copper. The mass oi the veiustoiiiB, hoswever, will not 
yiejd.- 1.0 percent. 

Th& largest mass of native copper taken from this lode weighed about 
700 pounds. 

The company now employ in and about the mine 26 men, who are 
prQs&ijag on tlae work vigorously, and with very feir prospects of success, 
Siskamt mine adjoins Bock Harbor, Isle Royale, and occurs on the 
southwest quiarter of section 13, township 66, range 34. The vein bears 
nearly east and west, with an inclination of 75^. to the north.. For forty 
leetjin its downward course it cuts a belt of dark, granular trap, composed 
of hornblende, chlorite, and feldspar, after which it intersects a belt of 
columnar trap. While confined to the granular trap, tho vein was well 
developed, and yielded considerable copper in masses and stamp: work; but 
haying entered the columnar trap, it contracted .to a mere fissure, the vein- 
stone and metallic contents disappearing. The subjoined sketch, repre* 

sents the workings. Two shafts 
have been sunk through the' 
chlorite trap, intersecting the 
columnar trap in one instance 
at the depth of 35 feet, and in 
^^^'"•-'^''"- the other at 40 feet West from 



Fig. 28. 










JiV' • -, 



.T-.-v "■ 



"*i -^--k 



i-^i,, 



-„^ !!^jyVi% shaft No. 2, 1 ,800 feet, another 
(=i^^^ ^ shaft has been commenced. 
The veinstone consists of calc-spar, chlorite, and epidote^ with copper 
disseminated in small scales and points; also in masses, the largest of 
nrhJeb observed by us weighed 350 pounds. 

This company have other tracts on the northern side of Isle Boyale 
wbioh contain veins, but, as they have been only partially explored, we 
iriU'abt pause to describe them. 

Ohio and Isle Royale Company,— The operations of tho company are. 
at pieseni confined to testing a vehi on the southeast quarter of section 
34, township 66, range 34, about two miles south of Rock Harbor, by the 
lal^ shore. Its course is northeast; its inclination, 6S^ to the northwest. 
Thus, although its course is conformable to the axis of elevation, its incli- 
nation cuts across the beds of rock. The vein is thirteen inchgs in width, 
combed of calc spar, quartz, and epidote, with native copper in thin 
sheets adhering to the hanging-wall, and disseminated through the 
gangae. An adit has been started near the water-level to intersect a 
shaft 86 feet deep, a short distance from tho shore. The rock in which 
it is excavated is a dark-gray, granular trap. The walls are well defined, 
and the character of the rock is favorable. This belt, it was feared, would 
not prove sufficiently thick to afford ample room for working the vein. 
The veinstone contains from 8 to 12 per cent, of copper, which is suffi- 
eiencly rich to pay for mining. 
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Tt^tular statement of the tktnea in 



Name of mine. 


' Situation. 


1 

II 
1 


Nature of the rock. 


Phenomena of the loile. 








JwT 








€liffniine,(PJtl.- 


rown'psenorlh, 


393 


A belt of araygda- 


The lode is aboot 15 inches 






range 32 W., 




Imdal trap, capped 


wide on the average, faenr- 




lon Company.) 


«eci. 36, Bouth- 




with hard cryeWlU 


ing north 27'' west, wilii an 






vtal ijuscKr. 




greenstone, the vein 
Itaveraing boLh di- 
agonally. It ex- 
pands, and becotnea 
highly mctalllferoue 
in the amygdaloid, 


iBBierlie of 10° to the eaat. 
Veingtone druay quaria, 
calc-apar, laiimonile, pteh- 
nite, and dilorite, with ra- 

spaiiglea, boll?, and BheeU. 
SorfflcEH often w crusted 










but barren & pinch- 












with green carbonate and 
red oxide copper. Sheet 
topper ofien fills the entire 
vem;one of which weighed 
































50 tons. Silver aEBodaledi 












most abundant near ihe 












junction of the two belts. 
The lode in the wideat purt 




SakibAtDericui.. 


Town'p 57. range 


415 


Geological poHilion 
Bimirat to the Cliff, 






33, Bection 3, 




is 7 f«el ; the average width 






northeMlquap- 




both being in the 
MmB amygdaioidal 
belt, but the leiDB 


Si feeL The courre is 
north 5SP weet; underlie 










10° to the east. The vein- 












stone consists of calc-spar, 

rile, apophyl!i[e,and druey 
quartt, with copper (nn- 
uvB) similar to itie Cliff, 
with the exception that the' 
maiaeB are lees abundanl. 




Uiuieaobi 


rown'p 60, range 


637 




The lode is from 8 inches to 






39, flection 15, 




Gray amygdaloidal 


S feet wide ; average 3$ feet 






norlhweatqaar- 




trap, consiatine of 
hornblende, feldsp'r, 


between ihe walls. Course 






ter. ^ 




north 50° eaal; underlie 










and chlorite. Rock 


38° to the north. NaiivB 










rotherfirm and com- 


copper in large massee and 








pact, the vein run- 


in spangles end bolls in* 








mngwilh the forma- 
tion. 


veinalone of calc-spar 
chlorite, and epidole. Sil- 
ver n»i rare. Fragmeuii 
of the wall-roek ate ol^ 
found included. 




2Tortliw«Bi 


rown^58,nnse 




This mine is eiluated 


There are three veins wilhk 






30,.^UoaI5. 




ontheaouih-rnfllope 
of the ttiia of Ke- 


300yards. EastveiD,nori 
IGiOeaal; average wiM 
14 inches. Middle vail, 










weenaw point. The 










lop of ihs ridge ia 


north 19° weat; avertfe 
width 18 inchea. WSit 










greenstone, reatiog 










onabeltofconglom. 


vein, north newest; Bjer- 










emte 12 feel ihick, 


age width 12 inchea. Fn- 










BUc needed by amyg- 


derlie of cast vein, 8° Hot '. 










daloid and compBci 


middle vein, gOwestlwest 










trap, which contam 


vein, 1£° west. Veiwlone 










the leina. 


[;uarts,calc-Bpsr,cblari<e,iSc 
in small qaantiiiea. 
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3 Lake Superwr land districL 









I. 5260 feet 
I. 940 feet 
I. 200 feet 



215 feet 
230 feet 



!i 57 feet 
L* 57 feet 
t. 27 feet 




m 



t 



I. 275 feet 

H. 361 feet 

III. 465 feet 

IT. 560 feet 

V. 578 feet 



X. 230 feet 

n. 225 feet 

ill. 235 feet 



I. 150 feet 
II. 180 feet 



East vein — 
I. 480 feet 
IL 190 feet 

Middle vein— 
I. 100 feet 

West vein — 
L 340 ieet 



& 

ca 
6 

I 



Effecled bv 

Eumps, witn 
one-power, 
working Bix 
hours per 
day. 



o 



9 



2,528 tons, at 
60 p. c. Con- 
tents of vein- 
stone 100,000 
toss =141 p. 
cent. 



Whim, by 
horse-power, 
working four 
hours per 
day. 



1,700 tons. 



Windlasa; adit 
intersects the 
vein 77 feet 
below sur- 



Whim, work- 
ed by horse- 
power «6 hrs. 
per day. 



k ' 



-i" r^ ■ 



5>t. in masses 
=60 p. cent., 
& 700 stamp- 
work=lli. 



50 tons masses 
=50 p. eent; 
500 t. stamp- 
work =8 per 
eent. 



s 



m 



91 



No. of men. 



I' 



s 



59 



61 



12 



48 



12 



42 



«> 



101. 



24 



36 



53 



I 



^ 



6,000 



6,000 



3,00 




* f 






10,000 
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STATE,ME.N-i'_ 







1 




name of mine. 




a_^l Holureof Iherock. 


Phenomena of the lode, 






Ftti. 




Copper FbIIb.... 


Town'p 58, range 


203 




Lod e Tiri aL 1 ei n wi d [Ii , b ut its 




31, WClioQ 11, 




ISO feel thi,?k, in- 


nuerage mny bcaaaunicd »t 




souiheasi quar- 




<:!iiiled between a 
band of Bandslone 
lielowond conglom- 


SinchsB. CoorsenorthSao 
weat ; underlie 13° weit. 
JVhI(»c copper, with con- 
sidcrnblc' mlvei', near the 








erate aboFe. The 








vuineuiBihue bands 


juncticn o/lrap and con- 










((lomeraLe. OtTe maaa of 










copper from ihia vein 








i» limited lo the 


weighed 12 tons. Tein- 








amyedalDid. 


fton* Bimilsr lo ihoae be- 
fore deacribpd, with the 
addition of annicime and 


North weilem. . . . 


Town'pSS, range 


593 


GeoloBicsl ptMitlnn 


me»olype. 
Averase width ofihe hie 1 




3l,Mcuon34: 




slmiJartolheNorth- 


Jiiclica;eKpandain places 
to 4 feet. CiJurwr,oriha3" 
weal; underlie alighjly lo 
the wesi. Native copper 
in BheelH,buriehep,andc)iH- 


















Bcminaled "" llirougb vein- 










alone of calc^epar, ch!o- 
rile, &c. 


Ph<Enix,(fo™ei- 


Town'p SBpWinei! 
31, aeetionB 19 


237 


Comp. trap and amye- 


Moel of ihe working, liere 


Iv Lake Sape- 




ilttloid, Burmouhled 




rior.) 


and 30. 




by a thin bell of 
conglomerate, wiih 
Q liard green Blone 
porphyry below, 

nraversed by nu- 
meroua stringa of 
prclinite, quarli and 


from Ihe vein, and the bulk 
oftlie msBB raised was from 
ihc weal wall-rock. IlcOn- 
siaiedofaoi ygdnloid ai I rn p , 
the unysdutea being Blled 
■wiih native copper. There 
are incjicalioni of a good 
vein here, bearing, prob- 








ably, j.orth 17° west; tut 








ihg native copper 


ibe wotkinga did not de- 








and native silver. 


V Elope it. 


Lick Belle 


'°^'^&^ 


309 


A hard crystal line 


Twoselaofreina. Oucbear- 






rock, compoaed of 


ing north 2Gi° weat, wiih 




nonbeDSl quur- 




feldspar &chlo rile, 


nn nnderlie lo ihe eaal of 




ler. 




with an imperfect 
chtorilc slalo attbe 


ia°;vambleiiiwidth;av. 
erase 13 inches; not Ua 








BufficienUyespIoredtod* 






1 TOkooic aflh. 


lermine ils »aloe. Vei» 
8tt.ni cBlc-apor, with chB- 










rite and quartz, includiC 
gray and yellow aulphiui 










of copper, wiih a Iracarf 










BiUer. E. and W. vaisi 










incheBwide. Couraenorth 










80° eaat, with an untelie 










of 350(0 the north. Nol 


BobenHBii 


Town'p 53, fange 

29, Bfittion ay. 


633 


TLJa mine is in the 


lestdeactibed. 




aoulheosi quar- 


! Lac la Belle mine. 






ter. 




The rock is similar. 
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Continued. 



03 

m 
CO 

O 

Q 






C 



CE 



K 130 feet 

II. 42 feet 

111. U5 feet 



1 



I. 
II. 



1. 


.. feet 


II. 


60 feet 


111. 


.. feet 


IT. 


75 feet 



1. 
II. 

'JU. 

I-' 



31 feet 

4Hfeet 
36ftet 



( 



•-1 






1. 436 feet 

II. 190 feet 

ill. 100 feet 

IV. 138 feet 

Ad. 275 feet 



Whim, work- 
ed fay horse- 
power 4 hrs. 
per day. 



24 feet I Adit 362 feet ; 
38 feet » ifdnven950, 

will intersect 

vein. 



f. 106 feet 
a. 75 feet 



At a depth of 
140 feet. 



I 



i.Whim, work- 
ed by horse- 
power 6 hra. 
in 24. 



•I. 396 feet 
II. 900 f«et 



I. 120 feat 
U. 20 feet 



By adits. No. 
li, 27 feet 
above Lake 
Superior ; I, 

309 ft. above. 



Whim, work- 
ed by horse- 
power. 





• 

CM 


^ 

No. of men. 


Amount o 
raised 


• 

1 

m 


E 

c 

s 






Tamp 
aaspe 


orarily 
nded. 




■ 


•.*....■••••«• 


• 
m m » ^ m M> 


• •do.. 


••do* . 




' 


• 


• 


• 




••do»* 


• •aO« . 










100 tons.. •••. 


20 


4 


6 




■ 




1 
1 






' 


■ 


• 


1 

1 




. 


100 tons 


' 3 


Temp 
aosps 


orarily 
nded. 



& 



3,000 



3,000 



1,280 



10,000 



2,50» 
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STATEMENT— 



Name of mine. 






Nelure of ihe rock. 




Q,uinc]r.... 


rown'p 55,raiiEe 


400 


TbeToin ranges -with 


Ti,6 lode hears north 43° 




34,BecU0ii 36. 




between two bells 
of trap. The upper 


*bM, and dlpa 580 to north- 
west; average width Sin. 
Veinstone caliynpar, chlo- 
rile,andquartz ISativecop- 








wail brown «oin- 








pact Iran; ihe lower 


per in eheeta and difTuaed 








through theTeinaWne. 


PttnjXii 


rown'p 57, ranee 
33, «cLi'on ^, 


554 


The cap of hiJI is 


Lode well defined on surface. 
CourBBiiotlhSjDweat. Un- 






WUlhoMt qUBT- 




nSi" *"' 


derlie go to east. Nali»e 
copper in aheeia and dif- 
fuacd, wilb aliundanl traces 
of silver. VeinHtone calc- 
■par, chlorite, and epidole. 


Albion 


Town'p 51, range 
33,ie£uonll, 


672 


■ini&r la ihat of 


ealc4par, &e., with thin 












the Oiff and Hoith 


scales of native cnpper ; 18 










in.widB.CourBeN.4fiOW. 








Underlie (jO to ihe east. 


Ponat 


Town-pSOj^niiW 


650 


AmygdaloidalAgray ■. Lode qnariz, chlorite, lalc- 
Irap, Tein running 1 spar, and epidote, wilh ra- 












1 Tpoeaai. Dip7GOnorth. 


Ohio Tnp Kodi . 


Town'p 49,raneB 


era 








•eit. ranging and! ^uarli, and calMpar, wiU. 




south west qoar' 






ttr. 




formauon. ' CourBonorih52°eBBt. Dip 
1 39= north. 
Hard cloae-grainBd ; Vein pinched and lIl-dEfined, 


.llrenWre 


Town'p 58, range 






38, iectioa 35, 




trap— an unkind: bearing touth wear, an ddipe 
rock. ' nonb. Native copper in 










(er. 




1 bunches in thloriie. epi- 
1 dote, and qunrll. 
Co mpacl chlorite trap. The lode bears north and 


;>»csiiE.Ho«eh- 


Town'p 51, range 


478 




37, eecuon 15, 




the »cin conforming 


aoulh, -with an jnciination 




nor Ihweit quar- 
ter. 




to Ihe general direc- 
tion of ihe range in 
bearing and indina- 
lioo. 


of SO" to the weat. Vein- 
atone quartz and chlorite 








»»i in bunches. 


KUibureRHdLilt: 
Soy&. 


Town'p65,r8oee 


ao 


Hard greenstone, with 


Tein pinched, txpandine 


36, eei^tion 12, 




eoirehoidal fracture. [ downwards ; IS inches ia 1 




norlhwulquar- 




; widlh in plBcea. Course | 










north 20= east. Dip 7S° 










west. NalivB copper in 










sheets and grains, with calc- 










Epar, prehnite, ±c. 


SUktwil 


Town'p66,nmBt 


60.> 


Dark eompaet trap, 


;Vein i«ars eaBt and west 




34, MciioB 13, 




witfc eolumnar trap 


Underlie IS-" to the north. 




-<ma.w«.qu»rl 




40 feet below aut- 
face, 


Veinstone epidole, chlorite, 
caic-ipar. Ha tive copper in 


Ohio .nd Iflle 


Town'pSC.nuige 


25 


Dflrlt-gray, granular 


Vein composed of epidole. 


Boyali. 


34, aeclioB 34, 




trap, capped with 


calc-apar, with ralive cof 




■Dulheuit quu- 






per.beanrgnortheaat. Dip 




ler. 




j C3^ to DOrthweal. 1 
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Contiaued. 



& 



I. 67 feet 



I. 70 feet 

II. 3efeet 

m. 10 feet 



I. IQO feet 

It. 4af€et 

in. 38 feet 



I. 21 feet 
II. ISfeet 



1. 108 feet 
U. 40 feet 



I. S4feet 
U. 13 feet 



I. 63 feet 
IL 67 feet 



L 40 feet- 
II. 35 feet 



AS feet 



'§ 



.§ 

e 



Windlass 



\ . 






a 
< 



6 tons 



I. 70 feet 
II. 60 feet 



I 350 feet 



I. 30 feet 



Windlass. 



Windlass and 
adit 



•• 



Wbim. 



Adit and wind- 
lass. 



c 



2^ tons. •....•. 



6* tons 



Notfolij tested. 



75 tons 



25 feet 



I. 42 feet 

IL 113 feet 

IIL 18 feet 



115 feet 



I. 40 feet 



Adit 



Windlass 



Whim. 



Windlass 



7 tons 



10 tons. 



No. jof Bita* 



I 



Tessp orarilj 
suspended. 






8^ 



50 tons . ,^ • . . 



10 Ions 



• .QO. • 



i 



g 



3,0W; 



••do.. 



9.001^ 



'• UlOa • 



8 



Temp 
SQspe 



S 



. .do*. 



40,000^ 



10 



^m. 



orarily 
nded.- 



6 



l^.Wk 



10,00» 



8 



6,0Qft. 



IP 



20 



# 



JL 



We have thus attempted to give, somewhat in detail, a description of 
the several mines now wrought in the Lake Superior land district. We 
have endeavored to exhibit the principal phenomena of the veins, their 
range, ix tent, and metallic contents. 

When it is considered that nearly the entire copper region is an unre- 
claimed wilderness^ the miners' settlements appearing like mere dots on 
its surfeee, covered with a dense growth of trees, through which the ex- 

Elorer with difficulty forces a path; and that, except where the streams 
ave worn their beqs in the rock, or the hills terminate in bold and crag* 
gy ledges, the ground is covered with a thick carpet of mosses and 
lichensi, effectually concealing every trace of veins, — it is surprising that 
such ail amount of mineral wealth has been revealed within so short a 
period . This region had occasionally been traversed by the trapper, and 
the white man had coasted along its rock-bound shores, at intervals, for 
nearly two hundred years; but up to the year 1841, when Houghton 
made his reconnaissance, we have, no evidence that a really productive 
vein had been observed. To him is to be ascribed the credit of having 
first prpnouriced on the value of this region for mining purposes, and de- 
lineated, with a griBiphic pen, its geological outlines. 

It is only about a year since the Minnesota mine, which is surpassed by 
none in the region either in extent or prodjtictiveness, was developed. 
. The same is true, to a great extent, of the North American. 

As the country becomes opiened, and the means for exploration become 
increased, new sources of mineral wealth will undoubtedly be revealed. 
There will be an increase in the products of these mines from year to 
year, until the national supply will exceed the national consumption. 

For certain purposes in the arts this copper stands unrivalled; in. 
'density apd tenacity it surpasses all the ores of copper. Hence, in the 
manufacture of wire, where extreme ductility is required — in the manu- 
fecture of ordnance, where tenacity is the chief requisite — ^this copper 
should be employed. It would be proper for the government, in con- 
tracting for ordnance, with the double view of encouraging this branch 
of industry and securing an article made of the best material, to insert a 
stipulation that they be ca^ from this copper. The same encouragement 
miglu be given in sheathing the national ships. 

This copper contains a small per centage of silver — too inconsiderable 
iH most cases to justify separation, but the presence of which enhances 
the value of the copper, protecting it, ia a considerable degree, from the 
>oonosive action of salt water. These qualities^ when known, will give 
it a preference in market over copper reduced from the ores. 

We have estimated the product of the copper mine» for the year 1849 
«t 1,200 tons. For the ensuing year it may be safely rated at 2,000 
Ions; and a proportionate increase may be anticipated for several years to 
'Come. 

How far the product of these mines will go towards supplying the 
iiome demand may be inferred from the following table, which exhibits 
pietty accurately (at least as much so as any statistics which ^re availa- 
ble) the extent of that demand: 
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SlcUemcjity furnished by the Register ofther Ti^easurvy eX^hUnting y^e value 
of copper unmanufactured annually imported^ during the ten years 
ending June 30, ]849.» 



Years. 


In pi^B, bars, 


In plates suited 
to sheathing. 


Old copper fit 
only for re- 
in anufacturc. 


Ore. 


Total value. 


1840 


$1,100,664 

1.054.469 

821,109 

369,076 

488,981 

1^095,230 

1,038,461 

1,491,209 

702,907 

988,683 


$411,567 
535,473 
381,197 
244,050 
688 ,6 10 
738,936 
840,815 

1,043,572 
831,848 

1,044,755 


$70,405 
91,869 
62,195 
47,641 
79,805 
81,264 

114,833 

• 




$1,582,636 
1.681.811 


1841 ».., 




1842 




1.284.501 


1843 


$64,148 
56,485 
48,807 
98,156 

'l58',362" 
177,736 


724,915 


1844 ;... 


1,313,881 


1845 


1,964.237 


1846....... 


2,092,245 


1847 


2, 534, 781 


1848 


1,693,057 


1849 


2.211.174 







By this statement it will be seen that the average value of copper an- 
nually imported into the United States slightly exceeds $1,708,000. As- 
suming the price of pig copper to be 18 cents per pound, and sheathihgs to 
be 22 cents, the annual consumption would be less than 5,000 tons. The 
product of the Lake Superior mines for the year 1851 will probably reach 
one-half of this amount, or 2,500 tons. There is a limit to the produc- 
tiveness of all mines; for, when once feirly opened, their exploitation be- 
comes more expensive the farther it is prosecuted . That limit has not 
been attained by any of the mines of Lake Superior. 

We have endeavored in the subsequent pages of this chapter to bring 
together a mass of statistical information with, regard to the products of 
mines in different countries, which may be useful for reference to those 
engaged in public pursuits, as well as the general reader. 



i WPH I i^ ■ Willi. ■■ ■■ ■! .■■ IIIIM..II.II 

* Old copper included with copper in pigsi 
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The Wowhig table of the metals annually raised in ,G&reat Britain and 
Ireland is taken fiom De la Beche^s Survey of Cornwall, (1886,) but is. 
proba>*ly too low fpr the present time: 

Iron - * - - - - ^8,000,000 

Copper - - - - - 1,200,000 

Lead 920,000 

Tin . - - - - 390,000 

Manganese - - - - 50,000 

Silver . . - . - 30,000 

Zinc . - . - - 7,000 

jffl0,697,000 



s 
1 



M. Verlet (Gen. and Stat. Rev., 183T) furnishes the following compara- 
tive statement of the yield of the different mines of Europe, taking Great 
Britain for a unity: 

Great Britain - - - - - 1 

Russia and Poland . . . - f 

France - • - - * - ' - - i 

Austria - - . . - - 

Spain - - - 

Pkissia ------ i- 

Sweden - - - - - • -A^ 

Harz - - - • • " TT 

Tuscany. - - - - - Vt 

Bavaria - • - - - - Y*y 

Saxony - - - * - - - Vt 

Piedmont and Savoy - - - ^ Vr 

Denmaric- • - - • - A 

Norway - - - - - - A 

It will thus be seen how largely the mining interest of Great Britain 
preponderates over that of any other nation of Europe.* Russia, the 
principal seat of whose mining operations is in the Ural mountains, ranks 
next in the scale. The productiveness of these mines is yearly increas- 
ing, and the relative preponderance of Great Britain is yearly diminishing. 
France, whose mines are conducted with the most consummate skill,, 
occupies the next place on the list. 

Our own country abounds in mineral wealth. Our coal-fields, occupy- 
ing portions of fourteen States, comprehend an area of 130,000 square 
miles. Associated with them are extensive beds of iron, rivalling in 
richness those of Shropshire and Wales. Numerous furnaces and foundries- 
have abready sprung up along the lines of their out-cuop, giving employ- 
ment to a large number of operatives. The high price of labor and the 
remoteness of the beds from the seaboard have operated to depress thi« 
branch of business, which employs a capital of more than $20,000,000. 

The Silurian limestones of the West, while they support a soil of great 
fertility, yield an amount of lead beyond the national consumption. 

~~~—ww - ~i - - •"• ■■ - .-^i^— ^— ■ . ■ ^ ■ _ _ mmtmr — ■• . i r - . I ■ 

*The number of persons directly dependent on mining operations in Great Britain is estimated' 
at 1,000,000 : 193,000 are actually employed in the mines. 
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The valne of the copper mines and their influence on the nationat^ealth, 
we have^attempted to set forth. 

The richness and extent of the gold tracts of California surpass all 
of our previous knowledge of this class of depo3ites> and seem fabulous 
rather than real. It is to this region^ also^ that we can confidently look 
for a sui^ly of quicksilver. 

The zinc ores of New Jersey are beginning to be advantageously wrought 
It is extremely difficult to obtain a correct statement of the mining inter- 
est of the United States, as there is no statistical bureau to which those 
interested in this branch of industry are required to make returns. The 
census returns hitherto have been very imperfect. The following table 
can be regsuded only as an approximation to the value of metals annually 
raised ia the United States: 

Gold - . . ... $40,000,000 

Iron . - - 

Lead . . - 

Copper - - . 

Mercury* 



16, 600, 000 
2,400,000 
760,000 
600,000? 



$60, 150, 000 

The mining interest of this country is in fts infency. If the products 
of the California mines are as grea4 as has been represented by those 
who have had the best opportunities for acquiring information, the United 
States at the present time is the most prolific in metalUc wealth of any of 
the nations of the earth. The great chain of the Andes is protracted beyond 
the northern limits of Oregon, though on a scale less magnificent than in 
South America. It is composed essentially of the same rocks; and we 
may therefore confidently expect to find a recurrence of the sajne miner^ 
products which characterize it in JPeru and Chili. Thus far, in regard to 
its mineral wealth, it may be regarded as comparatively unexplored. 

To show the products of the minqs in diflFerent countries, we have 
prepared the annexed table, from the most authentic sources within our 
leach. With regsurd to the South American mines, our materials are very 
deficient. The unstable character of the governments, the imperfection 
of the custom-house returns, and the amount of precious metals annually 
smuggled out of those countries, all render these statistics little better 
than estimates. The mineral produce of China is undoubtedly great; bui 
it is all consumed within her own borders, and has, therefore, no effect 
upon the market, ITie same remark is applicable to other Asiatic coun- 
tries. 

*It 18 said that the quiek9iUer mines: of Califoraia are now yLeldu% a profit of $3,000 daily; 
but we apprehend that thi^ e^atjcmeot mas^ be received with many o^atns of allowance. 
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According to the estimates of M. Leplay, secretary of the Cohmission 
of Mining Statistics in France, the whole amount of copper ^odu»ed in 
the world is equal to» 62,400 tons. This, however, does not include 
portions of the Asiatic continent — with regard to which we have no statis- 
tical knowledge, but of which the mineral produce is entirely consume^ 
within its own borders. According to the same authority, this amount 
of oopper is consumed m the following manner: 

Tons. 

Great Britain - - - - 10,600 

France - • - - - - 9, 200 

German Customs Union - - - 6, 4D0 

Austrian Empire - - - - . 2, §00 

Russian Empire - ^ - - - 2, 000 

Sweden and Norway ... 400 

Other States of Europe - - - 6, 600 

America [United States 5,000] - - . 6, 100 

Asiatic continent (India and Oceanica) - . 8, 300 

Japan 1,200 

Total - - . . . 52,400 
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CHAPTER V. 

ANCIENT MINING. 

Evidence of ancient miningy excavcUions, implements. — High antiquity 
to be ascribed to them.-T- Whether they can be traced to the mound- 
builders, — Ancient works at the Minnesota mines, — At the Forest 
mine, — Naiure of the materials found in the pits, — Bones, — Evidences 
of tumuli.x-— Extent of these workings in the Ontonagon region, — On 
Keweenaw Point, — On Isle Royaie,--May they not be traced to the 
aborigines 9 

That this region was resorted to by a barbaric race for the purposed of 
procuring copper, long before it became known to the white man, is 
evident from numerous memorials scattered throughout its entire extent. 
Whether these ancient miners belonged to the race who built the mounds 
found so abundantly on the Upper Mississippi and its aflBluents, or were 
the progenitors of the Indians now inhabiting the country, is a matter of 
conjecture. 

When all of the facts shall have been collected, the question may be 
satisfactorily determined. The evidence of the early mining consists in 
the existence of numerous excavations in the solid rock;' of heaps of rubble 
and earth along the courses of the veins; of the remains of copper utensils 
fashioned into the form of knives and chisels; of stone hammers, some 
of which are of immense size and weight; of wooden bowls for bailing 
water from the mines; and numerous levers of wood ^used in raising the 
mass copper to the surface. 

^he high antiquity of this rude mining is inferred from the fact that the 
existing race of Indian^ have no tradition, by what people or at what 
period it was done. The places, even, were unknown to the oldest ot the 
band until pointed out by the white man. It is inferred fix)m the character of 
the trees growing upon the piles of rubbish — ^between which and thos(> 
forming the surrounding forest tio perceptible difference can be detected-^ 
from the mouldering state of the wooden billets and levers, and from the na- 
ture of the materials with which these excavations are filled, consisting of 
fine clay, enveloping half decayed leaves, and the bones of the bear, the 
deer, and the caribou. This filling up resulted, not irom the action of 
temporary streamlets, but from the slow accup^ulations of years. 

Traces of tumuU, constructed in the formi^mathematical figures, have 
been observed, but not sufficiently explored to determine absolutely 
whether they be the work of art, and, if so, for what purposes they were 
intended. 

It is'well known that coiq)er rings, designed for bracelets, are frequently 
met with in the western mounds. We have several of these relics in our 
possession. There is no evidence that the race by whom those structures 
were built possessed sufficient knowledge of the metallurgic art to reduce 
and purify the ores of copper. Admitting that they did, should we not natu- 
rally refer to this region, instead of seeking a more remote one, as the 
source from which these materials were derived? Are not these copper 
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lings a strong link in the chain of evidence to connect the anciuit mining 
of this region with the earth-works«of the Mississippi valley? 

We will now proceed to the details of the discoveries thus faimade. 
The most extended excavations are found in the vicinity of the Ontoragon 
Tiver; and to Mr. Samuel O. Enapp, the intelligent agent of the Minnesota 
Company, belongs the credit of having first laid b«fore Jbe public an ac- 
count of their nature and extent. ^^ 

In the winter of 1847-'48y while passing over a. pillfeon of the Ic 
cation now occupied by the Minnesota Mining CompanyTne observed a 
continuous depression in the soil, which he rigntly conjectured was caused 
ly the disent^ration of a vein. There was a bed of snow on the ground 
three feet in depth, but it* had been so little disturbed by the wind that it 
conformed to the inequAlities of the sur&ce. Following qp these indica- 
tions along the southern escarpment of the hill, where the company's 
Tvorks are now erected, he came to a longitudinal cavern, into which he 
crept, after having dispossessed several porcupines which had selected it 
as a place of hybernation. He saw numerous evidences to convince him 
that this was an artificial excavation, and at a subsequent day, with the 
assistance of two or three men, proceeded to explore it. In clearing out 
the rubbish they found numerous stone hammers, showing plainly that 
they were the mining implements of a rude race. At the bottom of the ex- 
cavation they found a vein with ragged projections of copper, which the an- 
cient miners had not detached. This point is east of the present works. 
TJie following spring he explored some of the excavations to the west, 
where one of the shafts of the mine is now sunk. The depression was 
twenty-six feet deep, filled with clay and a matted ihass of mouldering 
vegetable matter. When he had penetrated to the depth of eighteen 
feet, he came to a mass of native copper ten feet long, three feet wide, and 
nearly two feet thick, and weighing over six tons. On digging around it 
tfie mass was found to rest on billets of oak, supported by sleepers of the 
same material. This wood, specimens of which we have preserved, by 
its long exposure to moisture, is dark-colored, and has lost all of its con- 
sistency. A knife-blade may be thrust into it as easily as into a peat-bog. 
The earth was so packed around the copper as to give it a firm support. 
The ancient miners had evidently raised it about five feet and then aban- 
doned the work as too laborious. They had taken oflf every projecting 
C»int which was accessible, so that the exposed surface was smooth. Be- 
w this the vein was subsequently found filled with a sheet of copper five 
feet thick, and of an undetermined extent vertically and longitudinally. 
T%e position of the copper block, and the extent of the exploitations 
along a portion of the lode, may be seen by reference to the plan of the 
Jlinnesota mine, on page 133. The vein was wrought in the form of an 
open trench; and where the copper was the most abundant, there the ex- 
cavations extended the deepest. The trench is generally filled to within 
a fcot of the surface, with the wash from the surrounding surfece inter- 
mingled with leaves nearly decayed. The rubbish taken from the mine 
is piled up in mounds, which can readily be distinguished from the 
ibimer contour of the ground. 
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A few ro's to the west is another specimen of ancient mining, wl'.ere 
Fi-. :ip. 




they have left a portion of the veinstone standing, in the form of a pillar, 
in order to support the hanging wall. The rubbish in this excavation 
Jias not beeii cleared awav, so that its extent is unknown. 

These svidencea are observed on this location fora distance of two and 
a half miles. Upon a mound of earth we saw a pine stump, broken fifteen 
feat from the ground, ten feet in circumference, which must have grown, 
flourished, and died since the earth in which it had taken root was 
thrown out. Mr. Knapp counted three hundred and ninety-five annular 
rings on a hemlock, growing under similar circumstances, whch he felted 
near one of his shafts. Thus it would appear that these exploitations 
were made before (Johimbus started on his voyage of discovery. 

The amount of ancient hammers found in this vicinity exceeded teii 
cart-loads, and iVIr. K., with little reverence for' the past, employed a por- 
tion of them in walling up a spring. They are made of greenstone or 
pori)hyTy pebbles, with a groove, single or double, cut around, by which 
a withe was attached. The following is a sketch of one of the larger 
Fig- 31. class, the dimensions of which were ISxSJx^ inches, 

and the weight 39^ pounds. The smaller class^ 
weighing five or six jwunds, were probably wielded in 
I one hand. The annexed sketch will convey an idea of 
' their form. 

In addition to these relics, a copper gad, with the head 
much battered, aud a copper chisel, with a socket for 
I the reception of a handle, weie brought to light. It 
contained the fragment of a wooden handle, when dls' 
covered, which crumbled very soon afler being exposed. 
The timber in the excavation before described snowed the 
marks of an axe, the bit of which must have been about 
two inches in width. 

Mr. Wm. H. Stev«ns, the agent of the Forest miiUr 
has discovered other workings on the southwest quarter 
of section 30, township 60, range 3fl, almost of equal 
extent and interest. Tney occur on the southern slop« 
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t)f a liin, and oonsist of a -series of |wts, tknae of which, ©n being opened, 
«re feund to be jfourteen feet deep. They am arranged iu four lines^ iaU 
towing the courses of four veins or feeders. 

In cleaning out one of these pits, at the depth often feet the workmen 
came across a firagment of a wooden bowl, which, from the splintry pieces 
of rock and gravel imbedded in its rim, must have been employed in 
bailing water. 

Remnants of charcoal were found, not only there, but at numerous 
places, lying on (he surface of 4he rock. Some have supposed that fires 
were kindled for the purpose of melting the copper, but the more reason- 
able supposition is that heat was emj^oyed to destroy the cohesion between 
tfie copper and the rock. Before the iatroduction of gunpowder, fire was 
the great agent in excavating rock] and even now, in the Hanc and at Ai** 
fenberg, two of the old mining districts of Europe, this agent is employed 
to break dow« rocks of extreime hardness, it is quite as economicslt 
where fuel abounds as gunpowder in destroying silicious rocks, . 

We can hardly conceive it possible for them to have made such exten- 
sive excavations with such implements simply as they have left behitic , 
without availing themselves of the aid of fire. 

In one of these pits — southwest quarter of section 35, township 61, 
range 38 — were found the bOnes of a deer, in a pretty good state of preeer- 
vatfon. Fragments of the cranium, humerus, and of one horn (whicJh, 
to use the language of sportsmen, was in the "velvet'* at the time of ttoo» 
^struction of ^e atiimal) were taken orut. The smaller bones had 
mouldered away. They reposed on clay, a foot above the surface of the 
pit, and were covered with accumulations of clay, leaves, gravel, and 
sand to the depth of nineteen feet. It would appear th«t the animal 
either fell into the pit or ventured in to procure water, and, unable to ex- 
tricate himself, perished. 

These pits, filled as they w§re with water, would not become the dens 
sf carnivorous animals, and to no agency of theirs are we to attribute 'the 
position of these bonesu 

In the northeast quarter of section 16, township 50, range 39, near a 

_, j2 small stream, there is a mound which has the appearance ^ 

■ '^' ' having been the work o( art. Mr, Hill, from whose netes 
much of the above information has been derived, states that 
from the want of tools he was unable to penetrate it, to <le- 
termine whether it was stratified or not. It is about ten 
feet high, in the form of a square, the sides of which ar« 
fifteen feet in length, fiat on the top, and slope regularly to 
the base. 

There is another tumulus on the right bank of the Ontonagon river, 
six miles above its mouth, forty feet high, and nearly circular, which has 
been supposed te be artificial, but has not been explored With a view t# 
detatmine the point. 

From th^ northeast quarter of section 31, township 51, range 37, to 
section 6, township 49, range 40, a distance of nearly thirty miles, there 
is almost a continuous line of ancient pits along the middle range of trap, 
though they are not exclusively confined to it. 

Upon Keweenaw Point they have been found estending from Eagle 
riter eastward to range 28, a distance of twelve miles, along the base of 
the t^p range. A great number of hammers were discovered on the 

11 
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present site of the Northwest Company's works, which first led the ex- 
plorers to suspect the existence of a valuable lode of copper. They have 
also been found at the Copper Falls naine, and at the Phoenix, formerly 
the Lake Superior, mine. At the latter place a copper knife was discov- 
ered, in the early explorations of that tract. 

Mr, C. G. Shaw pointed out to us similar evidences of mining on Isle 
Royale. They occur on what is known as the Middle Finger, and can be^ 
traced lengthwise for the distance of a mile. Mr. Shaw remarks that, 
on opening one of these pits, which hg\d become filled up with the Sur- 
rounding e?a-th, he found the naine had been worked through the solid 
rock to the depth of nine feet, the walls being perfectly smooth. At the 
bottom he found a vein of native copper eighteen inches thick, including 
a sheet of pure copper lying against the foot- wall. 

The workings appear to have been effected simply by stone hammers 
and wedges, specimens of which were found in great abundance at the 
bottom of the pits. He found no metallic implements oi any description, 
and is convinced, from the appearance of the wall-rocks, the substances 
removed, and the multitude- of hammers found, that the labor of exca- 
vating the rock must have been performed only with the instruments 
above named, with the aid perhaps of ^re. From the appeamnce of the 
vein and the extent of the workings^ he conjectures that an immense 
amount of labor had been expended. He endeavored to find some evidences 
of; the antiquity of these workings, but could discover nothing very sat- 
isfactory to his own mind, except that they were made at a remote epoch. 
The vegetable matter had accumulated and filled up the entire opening to 
a level with the jrurrounding surface; and, in a region where it accumu- 
lates as slowly as it ddes on the barren and rooky parts of Isle Royale^ 
this filling up would have been the work of centuries. Upon this vege- 
table accumulation he found trees growing equal in size to any in the 
vicinity. , 

All will admit that the facts above set forth assign to these excavations 
a high antiquity j^ but whether they were made by a race distinct from the 
Indians now inhabiting the region, is a matterof extreme doubt, although 
All traditions with regard to their origin have perished. 

A race like the Indians, dependent principally on hunting and fishing 
for the means of subsistence, would employ copper, where it was accessi- 
ble, in the construction of their weapons of capture, in preference to 
stone, it being more easily fanbioned and less destructible. This would 
Baturally be'expected in the rudest and most simple state of society. 

Among the earliest benefits derived from their contact with the whites 
would be the introduction of iron implements, which would soon super- 
sede those of copper. They then would have no interest in maintaining 
.a o(^mmunication with the copper region, which abounded in few animals 
of the chase, or in preserving among their tribe a knowledge of th6 
places from which the metal was obtained. The lapse of a century or 
.twp would obliterate all traditions. We have seen that thefii^t missiona* 
cries arrived on the borders of Lake Superior as early as 1641, and it is 
probable that the tribes which they there found had established an inlei- 
•course with the whites at duebec and Montreal years before. ■ If, from 
the scanty redords of the Jesuit3, we could gather what amount of skill 
Was displayed by the savages in the art of making metallic implements, 
and the kind of material used^ it would, throw much light upon this point. 
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Skulls form the most distinguishing feature between the several tribes 
of the human fam^y; and hence their discovery — ^which may be looked 
for among these excavations — will afford authentic testimony of the 
character of the race by which tfiey were made. 

Note. — According to Kalfb, (Retse, th. 3, b^ 416,) M. de Y^randrier, who in 1746 was sent 
upon an overland expedition intended to reach the Pacific, by Chevalier de Beauharnois, then 
governor-general of Canada, in the prairies 900 miles west of Montreal, found enormous masses 
of stone, placed in an upri^t position by the hand of man, and on one of them w^m some^ 
thing which was taken to be a Tartar inscription. • It was engraved on a small tablet which had 
been let into a pillar of cut stone, in which position it was found. Some of the Jesuits in the 
city of Gtuebec assured Eaim that they had seen and handled the supposed inscription. It Was 
ailerWards transmitted to Count Maurepas, in France. Humboldt, from whom we derive this 
information, (Aspects of Nature, title Hteppes and Annotations,) add«: '< I have asked several of 
my friends in France to search out this monument, in case it should reallv be in existence, and 
in the collection of Count Manrepas, but without success.'^ May not this carved stone have 
been the work oCthe old copper-muers:? Verandrier further affirmed that, throughout entire days' 
journeys, traces of the ploughshare were disoemible; but Humboldt remarks that *' the total 
Ignorance ot the primitive nations of America with regard to this aiscrieultural. implement, the 
want of draught cattle, andthe great extent of ground over which the aupposed fUrrows are found, 
all lead to the conjecture that the singular appearance ha» been produced by some effects of 
vater on the surface." 

The surface of the island of Mackinac, which lay in their route, presents the appearance of 
« ploughed field. It arises from the removal of blocks of stone from their place of .bedding in 
ike strata by the ajcency of water, during the drift epoch. The earth is not evenly distributed,- 
imt lies in ndges Imt graves, and wdl might be mistsken for the reraaite of aboriginal tfllage. 
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CHAPiRER Vf. 

» 
The accurre^de of capper in diferent parts of the earth.— C^eohgibal ais^ 
cvcUibn.'--D^NiiioH dfveihs. — DiffereM ^sidfhs^ — I^^ngthp withy an^j 
underlie r^Their fatigues and the chofiges which they undergo in their 
pa^digje thrcktgh different mineral planes.^— Fhrtnatitn of v^tns.—Ma- 
tcriatfyi cWipd^ns their gangUfs^ aha the wdkt of arrttngeinerU»---Omib!i/ 
9tructure. — Posttion ^ the silver and of the mo^s copper, — feins of 
native c(ffpory aH arumahj, — Yarims hypotheses as to the mode of 
filWig.^%0:ection,'-SnhlimcAion.-—^ ag^ney,-- Vititeisaf 

diffytsim of me^gnetism, and its infiaenee on the combinatiens ^ 
matwT* 

Before enteri^ upon the detailed descripiion of the phenomeiia of tbe 
veitts of tfeb Lake Snpenor district, it \c^bVild bte pitopfet to consider th& 
coAditfbU's tltader \«^hich copper occurs ih other poifliohs of the ealrth, and 
thus afford the means of comparing this newly-discovered district with 
those in which veins have been wrought for centuries. We shall then be 
able to appreciate the peculiar, and we may say unique, character of the 
Lake Superior district, and arrive at some general conclusions as to the 
degree of importance to be attached to the factd developed in the progress 
of the explorations. 

It must not be forgotten how short a time has elapsed since the first 
attempts at mining were made, and the physical obstacles which had to 
be overcome before the business was established on a firm basis. Al- 
though on the eastern continent mipes havQ been wrought firom time im- 
memorial, and every year has added some Ujew facts to the mass already 
collected, yet the theory of veins, their detailed structure, and the re- 
lation of the various ores to their gangues and the enclosing walls can 
only be said to be imperfectly understood in those districts where the most 
skill and science have been devoted to their investigation. It cannot, 
then, be expected that we shall be able to solve the various problems pre- 
sented in the investigation of se complex a subject in a district where 
mining explorations have been carried on orJy a few years, and where 
a small portion of our time only could be devoted to the collection of the 
fiicts brought to light. 

The occurr^ce in this district of powerful veins of native copper in 
igneous rocks is a deviation from the general rules found to prevail else- 
where. They are confined, as we have seen firom the detailed geology, to 
the budded trap, while the rocks of the preceding epoch — for instance, ai 
at the Prince mine, Mamainse, and other places on the Can'ada shores 
where the greenstones have flowed over the slates — are characterized by 
the presence of veins of the sulphuftets. 

la referring to the conditions under which copper occurs in Other re- 
gions, v^e will commence with Cornwall — a district best known to the 
American miner. This district furnishes all of the tin and seven-eighths 
of the copper mined in Great Britain. There, are about 112 veins wrought. 



^'^ ^nnu^l expense of «;^900,000. The. rock in whidi they are piiqoi- 
p^lly developed is clay slate, cir kUlas, as it is termed by the Gomish nai- 
ners, constituting the bs^ of the Silurian system^ among Ttrhich tb^ gran* 
ites and elvans have been protruded. The ores are the yellolj^f wlphur^t 
<^f copper and iron, with which are associated, in the und^compojB^d part 
of the vein, black sqlphui^> red oxide, and pative copper. Tb$ ganji^ue 
of the cupriferous veins is f^most exclusively quajrtz. Theaverfigia of the 
ore raised does not probably exceed two s^nd one4i|tif per cent, butiby dreas- 
ingit is brouglU up to eight per oent. 

jFir(m(» at presept affords but one workable mine of ^pper. JKunierorus 
nxiues have been wrp^gj^t at various periods, but at this lim^ they aie 
^bsfudpned. Iipi tbe Yo^es, tl^e copper veins are ^sociated wi^ the 
argillaceous states of the carboniferous eia, an^ong whichporphyriiic rocks 
have be^u protru.ded. 

The oelebraCed oqines of Chessy, in central Francie, are ^t ^h0 junction 
of the granite and \i^^* m 

Qjermaoy, — ][n tih^e H$^rz mountain^, the copper veina> witt^ /quartzose , 
ungues, occur in grau-wacke slate, with intercalated foi^lts Qfrtrappeqn 
socks. The product of these mines ^oes not exceed SQQ tons. The 
mines of tlheinbreitenl^ach, in the same formation, are prod aeUve in pym- 
%D\x^ and variegated copper, accompanied by a gar)gne entirely quartzo^e. 

In the vicinity of Mansfeld, ip Prussia, occurs the interesting deposite 
}()iow|i as the "kupferschiefer," or copper slate — a thin layer ift the zech- 
«tein, throughout tne whole thickness of which is disseminated igray ar* 
gentiferous copper ore, yielding about 3.1 per cent. 

jNear Schenmitz, in Hungary, is an interesting metalliferous i^ion, 
which produces about 5,000 tons of copper annually, together with gold, 
silver, antimony, a^d other metals. The veins are included in porphyritic 
rocks, which ^re connected with sieoites, passing into granite^. The pre- 
dominating gangues ^e quarti^and sulphate of baryta^ the ores, pyritous 
and gray copper. 

Spain. — The general character of the deposites of the metals in Spain 
is similar to those of theHarz. The anK>unt of copper rai/sied is trifling, 
compared with that of lead and mercury.^ 

Isi^rway and Swedeu. — The sulphuret^f copper and iron is edinosi the 
only ore obtained from the Scandinavian mines, and is very meagre, 
rarely exceeding 3 or 4 per cent. The Norwegian copper is highly 
esteemed, in consequence of its freedom from arsenic and other metal|5« 

The yeins are principally confined to the gneiss and mica ^ate. The 
jbmous mine of Fahuln, now nearly exhausted, occurs in the latter rock. 
iProm 1838 to 1845, the Norwegian and Swedish mines did not yield over 
i,S0O tons of pure copper. 

JRussia. — 'rhe Russian copper deposites in the Ural mountainjs are re- 
markable for the purity and richness of the ores, with which is associa- 
ted considerable native copper. They have been compared to the veins 
of Lake Superior, but between the two districts there are few points of 
analogy. The most productive mines are those of Tourinsk and Nijny- 
tagilsk. 

The chief mining-ground at the last-named places, is a broken and un- 
consolidated mass of detriuis, containing thinr veins and nests of rnala- 
<bite. It lies in the depressions worn in the surface of the upturned edges 
of the limestone strata belonging to the upper portion of the Siluriap 
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rocks, among which are intermixed broken ridges of amphibole nocfc. 
The malachite is unquestionably a secondary product, resulting from a 
cupriferous solution, deposited in a stalagmite form. Such is the charac- 
ter of the Russian deposites. 

Cuba, — The average product imported to England from 1843 to 1847 
was 5,400 tons of pure copper — the average yield of the ore being a little 
over 16 per cent. The copper deposites of Santiago are highly productive. 
The ores are not in reguW veins, but in beds and masses, subordinate 
to the igneous rocks, especially greenstone and serpentine. The gangues 
are quartz, dolomite, and carbonate of lime.- The yellow sulphurets are 
associated with the hydrated oxide of iron. Native copper is also observed 
in this connexion. . The presence of native silver in the blue carbon- 
ate of copper is by no means rare. 

Chili, — The average ^uiantity of copper smelted in Wales, from the ores 
and black metal from this source, from 1843 to 1847, was 4,400 tons* 
The averag^ield of the ore and black metal was 31.15 per cent. 

The copper veins are exceedingly numerous and powerful, and exist in " 
the granite. The, gangues are quartzose and jaspery. 

Australia. — These mines, thomgh worked but a few years, are daily 
rising in importance. The geological association of the rocks is similar to 
those of Cornwall. Hills of mica slate compose the Barrossa district; 
and distorted clay slate, like the kUlas of Cornwall, is seen in the Adaline 
district. Through thefie the granites and sienites have protruded. The ores 
of copper are abundant, consisting of the red oxide and sulphurets. 

From the verbal communications of Sir John Richardson, we infer that 
the analogy between the Lake Superior deposites and those of the Copper- 
mine river is very marked. The rocks consist of bedded trap and sand- 
stone, with occasional layers of limestone, traversed by veins containing 
native copper and malachite. 

It will thus be seen that the ores of cop|)er are confined to no particular 
position in the geological column, but range from the lias to the granite. 
Veins are the principal repositories of most of the valuable metals em- 
ployed in the arts, and, whether observed in the Ural or the ilarz, in 
Cornwall or on the borders of Lake Superior, exhibit certain features 
in common — showing that their formation is due to the operation of gen- 
eral laws. 

They are almost always found associated with the igneous and meta- 
morphic rocks; but where tbey occur in rocks purely detritai, the igneous 
rocks are generally found not far removed. It is, therefore, to igneous 
agency that we are to attribute the formation of fissures and the seggre- 
gation of their metallic products. 

Mr. Carne remarks: *^ By a true vein, I understand the mineral con- 
tents of a vertical or inclined fissure, nearly straight, and of indefinite 
length and depth." 

Werner, the great Saxon geologist, defined veins as ^^ mineral reposito- 
ries, of a flat or tubular shape, which traversed the strata witlfout regatd 
to stratification, having the appearance of rents or fissures formed in Ae 
rocks, and afterwards filled up with mineral matter which difiered moreor 
less from the rocks themselves." 

A true vein, therefore, may be defined as » fissure in the solid crust of 
the earth, of indefinite length and depth, which has been filled more or 
less perfectly with mineral substances, introduced by various agencies. 
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subsequent to the formation of the fissure. - They differ essentially from 
-beds, which are generally contemporaneous with the formation in which 
they are enclosed, and range and dip wirH the associated rocks. This 
distinction cannot in all cases be recognised, since mineral deposites some- 
times present characteristics common to b^th. 

Every mining district exhibits certain systems of veins, which differ 
from each other in age, and often in their mineral contents. •' 

, In Com wall, three sets have been observed, which have been 4*wg- 
nated by certain provincial appellations well understood : 1st. The system 
o( right runniug veins, which traverse the country in a direction nearly 
east and west. Mr. Henwood found, as the mean of 3*'0 observatioas, 
that the rightrunning veins containing metalliferous ores bore 4^ north 
of east and south of west. 

Another set, called cantrasj intersect the main veins at an angle of 45^; 
and still another set, called cross-courses^ intersect the right-running 
veins at nearly right angles. The first system is the most> ancient, be- 
cause it is always traversed by the other two; they are the older tin veins. 
The next are those which contain tin and cx>ppeft The third are; .the 
east-and-west veins, which are the rnqst recent and- the most productive 
of copper.* ' ' 

These veins vary from one to four feet in width. They ordinarily ex- 
tend a few thousand feet, and some even a mile; the great vein of the 
United mines has been, however, traced to the distance of eight miles.** 

The direction of the principal veins in Mexico — for instance, the Veia 
Grande and Veta Madre — ^is north west and sou theast , and they are exh ibited 
on a scale of grandeur unknown in the mining districts of Europe. Thus 
the Veta Madre has been traced continuously on the surface for moie 
than six miles, and expands in places to the enormous width of ninety 
feet. 

In the Cerro de Pasco, Peru', noted for its silver ores, one set of veins, 
according to Tschudi, bears north and south, which is intersected by 
another set bearing east southeast and west-northwest. The Yeta de 
Caiquirica has been traced to the distance of nine thousand six hun- 
dred feet, and it expands to the width of four hundred and twelve feet. 
This belongs to the first-mentioned class. The Veta de Pariarirca, 
which belongs to the second, class, is known to extend six thousand 
four hundred feet in length, and three hundred and eighty feet in breadth. 
Prom these large veins, numerous small ones branch off in various direc- 
tions, fi)rming a complete network of silver beneath the surface. 

A vein of two or three feet in width can probably be as economically 
Wrought as one of much greater expansion; the ores are more concen- 
trated, and the expense of securing the work by timbers is proportionately 
less. 

Veins of Keweenaw Point. — On Keweenaw Point, one system of veins. 
is ^x;*ell defined. Their bearing is north of west — the mean of several ob- 
servations giving north 21^° west. So true is this, that no permanently 
productive vein has been discovered thus far which varied 15° from this 
course, which is at nearly right angles to the formation, or axis of uphea- 
val. These veins, in their downward course, deviate more or less from 
a perpendicular, amounting to S^ or 10*^, or even 12*^. They also expand 

i^fcM^.i^i^— I I I 'III ■^■■■■■^■■■a IP ■ ■■■■»*■ ..- — ■ I III ■ ■ ■ ■■■■■■■ ■■■ ■■- » Mi^i— ^» I I ^« * ■ ■ < mm^m^'^m^^i^m^^m 

* Aos^eaA OQ Mining, Locuiro XT. 
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ind contract at Bboit iwiervals, which restilts from the lateral and yertical 
dii^atk)!^ to which the walls have been subjected. The Cliff veia 
afibrds an illuBtralion of this kind, a section ef wbtcb i$ subjoiiiied:: 

Fi«;. 33. 

a. Wal!t nearly in cotttict. 

b. Vein nearly tertical, dia^layine two layeri «r coml bn — a^kitke fcuttk tevet 
north of the main abaft. 

c Veinatona, brecciated ; east layer onTy aeen f vein piDched and much inclined^ 

d. East layer now seen. 

/. Vein pevpeadieidar, Mid ttpandngiii width. 

Not more Ihan e^e half of the east comb ib represented ia tb& 
fissure. The miners call it a ^^ splice in therein." 'HieGe 
splic6s will be found to occur wherever the vein becomes nearly 
vertical. They fiU the vein ^st above the points where the 
walls nearly come in contact, and lun out oh the overlianging 
wall, leavifig the west comb lo occupy the more inclined and 
contracted parts of the fissure. The brecciated veinstone is al- 
ways founft just above the points wheiK^ the walls nearly eonf» 
[^ in cmitact. These expansions and contractions in the vein re- 
L suit from a vertical dislocation of the enclosing walls. If apieoe^ 
•f paper be cut in a waving, . irregular, line, and oike part slipped beyond 
the other^ it wi)l represent pretty correctly the irregularities o£ a v^in. 
The surfaces of the fissure, or rather the walls, are po4ished and striated >r 
resulting from the repeated slippings of the mass. 

Veins m the Ontonoffon region. — ^A different system of veins pievaiis 
bere. The veins run with the formation, instead of cutting it at right 
angles^ like those of Keweenaw Point. In the St. Agnes, Gwennap, Red- 
mth, and Caml)orne districts, in Cornwall, according to De la Bache, the 
general coincidence of the lines of bearing of the tin and copper lodes 
with ihe lines ot etvans is par&ieulaily remarkable. 

In describing the peculiarities of the trappean rocks, we stated that 
whenever they approached the detrital rocks, aa a general thing, they aa- 
mined a stratiform appearance^ and this remark is applicable u> this re- 
gion. The fissures appear to* have been formed along these linest and 
correspond in bearing and underlie to the bearing atid dip of the asso- 
ciated sedimentary rocks. 

*0f this class of veins, the Douglass Houghton, the Forest, and the 
Minnesota are marked examples. Some have supposed, from the coinci- 
dence in the bearing and underlie of these fissures with those of ihe sedi- 
mentary rocks, that they were of contemporaneous origin — in iact, that 
they were simply beds. We do not, however, regard them in this light* 
Take, for example, the Minnesota vein. The walls are polished and 
striated, and the mineral matter composing the gangue is distinct in char- 
acter from the enclosing rock. The vein exhibits numerous strings and 
feeders, and, wherever these intersect it, marks of derangement are ob- 
servable. The veinstone is- arranged in combs, like that of the vertical 
fissures. These peculiarities are sufficiently marked to justify us in le^ 
garding them as true veins. 

There is another class of deposites whose course and underhe corres- 
pond to the course and dip of the adjac-nt sedimentary deposites. We re 
gard them as beds, contemporaneous with the associated rocks. They 
differ" from the fissurealast described in these particulars: They are iiu^ 
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pN^ecdy.dejSned, there beiixg no clear lioes of jiinciion witb the walU; 
are very irregular in their course, exhibiting nothing Ukei parallelism for ^ 
oousiderat^e. distance; and the mineral matter with which the copper is as- 
sociated is never arranged in combs or lamellar plates. They are known 
as ^^epidot^ veins^" the gangue consisting of epidote and quartz, with 
native copper. They appear to be the result of se&rgregation, rather than 
iinection, and are as rich at the sur&ce as at any given depth. This claas 
of beds is generally associated with the quartzose porphyries of the re- 
gion west of the Ontonagon river and the Porcupine mountains. 

Numerous explorations- of these beds have been made^ but in no in- 
stance successfully. 

The quartzose porphyries are also traversed by a set of narrow irregu- 
lar fissures, nearly vertical^ filled in with quartz, and £>r the n^st pact 
barren of copper. 

In this connexion, we may mention still another class of depositea. 
Between the trappean and detrital rocks is often interposed a bed of chlo- 
rite, three or four feet in width, through which copper is found dissen^i- 
nated in small bunches. The Union mine, now abandoned, on the Little 
Iron river, at the base of the Porcupine naountains, ia an illustration of 
this kind. 

Veins of Isle JRoy«fe.— The veins of Isle Roy ale are more complicated 
than those of the districts we have before described. There are several 
systems, but tlie explorations have not been sufficient to enable us to d4B- 
termine their relative ages. 

One system of veins bears nearly east and west, corresponding with 
the hearing of the associated sedimentary rocks; but while the form«^ 
dip to the northwest at an angle of 75°, the latter dip to the south-south- 
aast at an angle of 12^ or \4P. To this class belong the Siskawit and 
Scovill vein and the Duncan vein, on section 3.4, township 66, range 34, 
QD the lease of the Ohio and Isle Royale company. 

Another ^lass may be appropriately called beds, having a bearing and 
dip conformable to those of the detrital rocks. This class is seen near 
the head of Rock Harbor, and at a place on the southern shore of tli^ 
island which bears the'classical appellation pf Epidote. 

There is another system of fissures which run nearly north and south, 
%t right angles with the axis of elevation, and dip from 10° to 20° to the 
iast. -To this class may be referred the vein now wrought by the Pitts- 
burg and Isle Royale Company at Todd's Harbor, and the powerful vei^ 
on Phelps's island, at tlie outlet of Washington Harbor. Nurnnrous fis-' 
suriqs holding the same course may be seen betweeii Siskawit bay and 
Sock Harbor. 

Pew veins exhibit their true character on the surface, which aris€^s 
probably from the oxidation of the materials composing the gangue. 
Owing to the nature of the country, it is impossible to trace the veins con- 
tinuously for any considerable distance; but we have satisfied ourselves 
that some continue six, and even eight miles. They rarely exceed four feet 
in width. The average width of the best veins thus far developed does 
not exceed two feet. Few faults have as yet been observed to interrupt 
their continuity. 

Having thus endeavored to define the different systems of veins in this 
i^ion, we will next consider tJiCit' gangues, or mcUerial^s composing th€ 
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veimtaney as tcell as the changes which they undergo in t/ieir poiiag^ 
through different rbckSi 

The gangues of veins deserve to be closely scrutinized by. the miner^ 
since a knowledge of their peculiarities is of great practical imjportance in 
enabling him to judge of the probable productiveness of a vein. The 
gangues of the most productive veins in this region consist of an admix- 
ture of calc-spar, chlorite, epidote, laumonite, and drusy quartz. Prehnite, 
fluor spar, analcime, datholite, mesotype, apophyllite, and table-spar are 
occasionally met with; but their presence may be regarded as accidental. 
In no instance has a purely spcu: vein been found productive. The same 
remark wifl apply to the quartz veins. 

In other countri^, the miner judges of the character of the lode by the 
character of the veinstone. Thus, in Cornwall, above the veins where 
rich deposites of copper occur is a mass of ferruginous matter, called by the 
miners gossan. 

In the Harz, a red oxide of iron, known as chapeau de fer, caps the 
lead and silver ores, and when struck affords the miner almost unerring 
indications of the proximity of rich deposites. 

It is deemed unnecessary here to describe the charactei^ of the vein- 
stones with more minuteness, inasmuch as detailed information will be 
found under the appropriate head in the Table of Mines. 

The productiveness of a vein is also influenced by the character of the 
enclosing rock. Where it exists in the greenstone or hard crystalline rock, 
it is pinched; where it enters the soft porous amygdaloid, it becomes scat- 
tered and ill defined; and in its passage through a belt of conglomerate^ it 
almost always ceases to^be metalliferous. 

The most favorable rock — that in which a vein is best developed— is a 
■granular trap, with occasional amygdules scattered through it of a lively , 
color, and possessing a good degree of firmness. 

This kind of rock belongs to the bedded trap. No veins of native 
copper have been found Except in this association. • 

The influence of the enclosing rock upon the productiveness of a vein^ 
and the change in its mineral contents in passing through different belts 
of rock, have been observed in other regions. 

"Granite, or its modification, elvan," remarks De la Beche, in his 
Survey ot Cornwall, "is found near all the localities where tin and copper 
ores so abound as to be worked and produce good mines; while lead, 
^ aatimony, manganese, iron, and zinc are discovered in sufficient quaYiti- 
ties to be profitably raised at a distance frova granite or elvan. ^s fer cus 
the two counties of Cornwall and Devon are concerned, the conditions 
favorable for tin and copper ores seem unfavorable for those of lead. 
Yaluable mines in the granite become worthless when they pass into the 
slates." 

In the Harz, according to M. Fournet, veins passing finom argillaceoui 
slate into cherty slate lose their productive character. Hard granites, ^ a 
general thing, are less prolific than the soft decomposed kinds. 

To show the changes which veins undergo in their passage through 
different beds of rock in this district, a few examples will be cited. 

We have described the range of hills in which the Cliff and North 
American mines are situated as composed of crystalline greenstone at the 
summit, and a granular trap, somewhat amygdaloidal, at the base. The 
e remark will apply to the Northwest and Northwestern mines. In 
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'flie greenstone the veins are contracted and barren, but on entering the 
granular trap they become expanded and give evidence at once of their 
true character. 

At the Copper Palls mine, the vein in the northern trap belt was well 
defined and productive; but on entering the belt of sandstone to the south, 
it contracted to a mere fissure. This belt was perforated, but the miners 
did not succeed in recovering the vein in the southern trap belt. ( Vule 
section of the works in the chapter on mines.) 

Mr. Hill traced a vein which appears near the lake shore by Copper 
Harbor through successive belts of conglomerate and trap, and thus 
describes the changes: This vein is on sections 25 and 36, township 59, 
•range 29, and township 58, range 29. It is distinctly marked on the sur- 
face through the above-named sections, and can be examined every few 
'yards on the line of bearing. It varies but little in its general course 
Scorn north to south, and underlies slightly to the east. Its width in the 
first belt of sandstone and conglomera|e is tws feet, and its g^ngue consists 
of calc-spar, with some native copper. Its width in the first trap belt is 14, 
inches, and its gangue consists of calc-spar and laumonite, with native 
copper disseminated. In the main range of conglomerate it expands to 
two and a half feet, and is filled in with calc-spar^ and exhibits no trace 
of copper. 

The large spar vein known •as the '^Green Rock" among the early voy- 
ageurs, which strikes the sljiore at Hays's Point, Copper Harber, is un- 
doubtedly a continuation of the black oxide vein a few rods east of Fort 
Wilkins. In the first conglomerate belt, the spar was associated with 
the green and blue silicates of copper. In the second conglomerate belt, 
it contained, in addition to the silicates, large masses of black oxide of 
copper. 

In the bottom of the harbor, when the water is tranquil, a spar vein, 
destitute of copper, is seen in the included trap, corresponding to the 
direction oi^the vein in the conglomerate on either side. 

Thus there- can be little doubt that the veins of Keweenaw Point 
traverse different mineral planes, and, in their passage through them, un- 
dergo marked changes in their gangues and metallic contents. 

On Isle Royale, the veins exhibit the same changes. Mr. Shaw sank a 
shaft on a vein, above Scovill's Point, to the depth of ninety-six feci. 
For thirty feet the rock was soft, in which the vein was well developed, 
expanding in places to four feet in widtH, and.containing considerable cop- 
per. At that depth a band of columnar trap was struck and penetrated 
to the depth of sixty-six feet. The vein contracted to a foot in width, 
and was nearly barren and worthless. 

Mr. Whittlesey, the former agent of the Siskawit mine, informed us that, 
at their works, the columnar trap was intersected at the depth of thirty- 
five feet; that the vein was well exposed in the overlying amygdaloidal 
trap, but that on entering the columnar trap it narrowed to a mere fissure. 

The same results followed the explorations on section 27, township 66, 
range 34, belonging to the Ohio and Isle Royale Company. 

On section 33, township 67, range 33, a vein bearing north 50° east, 
the gangue of which consists of quartz, chlorite, and calc-spar, with con- 
siderable native copper, is seen traversing a trappean rock composed of 
Itornblende and feldjspar, highly crystalline. Mr. Shaw sank on this vein 
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to the depth of fiftoen feet, when he intersected a dark hoiBblende trap, 
in which the vei i tost ils character and became wortliless. 

The most striking illustration of the changes of a vein in its passage 

through difTereut mineral planes is to be seen on the northwest coast ot 

this island. The diSs consist of niimemus slternalions of ereenetone 

PiB 34 and porphyry, which are cut by a vein varying ftom a few 

*;jl7^^7Tlir= inches to two feet in width. The upper portion of 

■Tmi^jm'iij _*• the vem at a, is made up of tr&i^tean matter; a few feet 
^^^^^£C1-^ liwfix down, at 6, the gangue is entirely quartzose; still 
^ r^'Z lower It gives place to ca|c-apar. It may be. seen in the 
t^i^^^ annexed figure; py p, p, represent bauds of porphyry; d, 
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tlie loweat band of porphyry seen, which is amygdaloidal, 
the cavities being filled with calc-spar, below which point 
dTjQ y^ ^s, this substance entirely fills the spajce betweeen the walls, 
Jfy^A \ indicating a common origin of the calc^^us. matKr both 

of the vein and the porphyritic band. The bauds pf 
phopbyry are separated &«}m the trap by thin layejrs of 
laumoaite. 

Formaiton of vet7is — The'manner in which vehis Occur would seem 
to indicate that they were rents or fissures formed sufosequehdy to the con- 
solidation of the different mineral plaqes. The parallelism exhibited in 
the same system of vems would further indicate that their direction had 
been determined, not by fortuitous circumstances, bgt by the operation of 
general laws. 

The materials composing the gangiie of veins are often arranged in 
parallel plates, constituting what the Cornish miners call contbif lodes. De 
fa Beche supposes that this arrangement resulted from successive openings 
of the fissure. 

The following is a section of the gangue of a vein on the southeast 
quarter of section 10, township 60, range 39, Isle Koyale: 
Pif- 35. 1. Laumonite^halfof aninch. 

1 X ■ < 1 2 Prehnite, with native capper, two inches. 

3 Clay, probably decomposed chlorite, one. 
inch 

1 his vein appears to have been subject to three 
successive openings. 

The feast vein of the Northwest Company ex- 
hibits two combs: that attached to the Kot-wall, 
SIX inches in width, is composed of calc-spar with 
little copper; that attached to the hanging- wall, 
twelve inches in width, consists ot chlorite, 
quart?, and calc spar mvesting copper in spangles and masses. 

We ha\ e given sections of several veins in ihe chapter on mines, and 
they may be referred to in the further illustration of the structure of tl^ 
veins of this region. 

In the Cliff vein, there are two combs— that attached to the foot- 
wall containing most of the masses, while the other ^carries dissemii^aied 
copper. 

.The sheets of native copper, «$ a general thing, though not invariably 
occupy the foot-wall of the vein. 
Where crystals occur investing the iiitells,with their faces opposite. 
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whether separated or interlocked, they afford iStrong priMUmpiiv^ evidence 
of the orginal width of the fissure. 

The Pirince vein, Canada shor», affords a beautifiri illustration of this. 
The v^in on Spar island is about fourteen feet in width, the walls beiiig 
invested with aitiathystine quartz, with the feces turned outwards, occu- 
pying two feet in width, trhile the intermediate Space is filled in for ^he 
tMst part with calc-spar and pyritous eopper. 

It is diflicult to determine the order in which the materials composing 
the matrix of veins were deposited. In some cases the earthy substances 
W^te deposited before the metallic, and in others it is evident that copper 
e:tis.ted in the fissures before the process of filling was pomplete. It is 
pl<obable, however, that the copper was formeS at dijfferent times. 

At the Copper Falls mine, for example, we find small specks of copper 
emclosedin obtuee rhomboidal crystals of calc-spar, variously modified; 
i^in, we find native copper deposited around crystals of analcime and 
cttilc-spar, taking the form of the faces of the crystals, every Mfte and wave. 
being faithfnlly represented, as in the electrotype process. The copper 
often appears in arborescent forms, invested with calc-spar. 

The Prince mine affords specimens of dog-tooth spat, studded with 
mikiute crystals of bi-sulphuret of copper, while the vitreous copper is often 
eftctoised in a matrix of carbonate of lime. 

The silver in this vein is found in thin leaves, between the laminss or 
joints of the crytrallipd spar, indicating that it was depositisd subsequent 
to the filling of the vein. 

At the Minnesota nrine it is not unusujtl to find spongiform copper ad- 
hering to the walls, which would seem to indjcate that copper was the 
frst substance deposited in the fissure. Again we find it deposited in 
thin plates between the joints of the crystallised quartz, which would in- 
dicate that the latter was deposited subsequent to the former. We have 
betfore us a specimen from this mine, consisting of native copper, native 
silver, crysAllized quartz, and carbonate of lime, (calc-spar.) The copper 
asd silver are distinct, and appear to be chemically pure. The form o^f 
liie crystals of quartz is impressed on the silver and copper, and in the 
body of the crystals there is no trace of a metallic substarlce. The calc- 
spar, however, conforms to the silver and copper, both of these nuetals-be- 
ffig disseminated through it. The silver occurs in iwperfect octohedra ol 
the size of a pea. • ' ^ ' _ 

This arrangement would seem to indicate the following order in the de- 
position of the materials: I. Quartz; 2. Copper and silver; 5. Oalc-spar. 

At the Olift and North American mines perfect crystals of copper occur 
oriy in the cavities of the matrix; w*ben in contact with quartz, it takes 
the form of this substance. 

- The inference from these facts is, that some of the earthy materials con- 
stituting the veinstone were deposited prior to the copper and silver, while 
others were subsequent in their deposition. 

The silver is generally found to occupy a certain position in the lode. 
Thus, at the Copper Falls mine, it is most abundant near the junction of 
the trap and conglomerate on the north; at the CliflF mine, near the junc- 
tion of the crystalline greenstone and granular trap. Although silver is 
Bltiinately associated with the copper, yet it does not occur in sufficient 
Quantity to justify the expense of sqwiratingthe two metals. The lodes are 
frequently brecciated the angular fragments evideiitj;^ havtt]g been de- 
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rived from the adjacent walls — and are most abundant above the points 
where the fissure is nearly closed. 

Mode of formation. — Having endeavored to set forth the principal phe- 
nomena of the veins of the Lake Superior district, we propose to advert to 
the principal theories which have been advanced to explain the method 
by which the process of filling has been accomplished. 

Native copper is often found in veins abounding in sulphurets, but un- 
der circunlstances very dijQferent from what are observed in the Lake Su- 
perior district. Its presence is thus described and explained by De la 
Beche.* Beneath the gossan, which results from decomposition of tSe 
ore, we observe appearances strongly reminding us of the common electro- 
type process for procuring copper from a solution of sulphate of coppter. 
The pure metal is gathered together in chinks and cavities between the 
main mas5 of gossan and the body of the undecomposed copper pyrites, 
mingling perhaps with the lower part of the former. Sometimes this na- 
tive copper, «i it is called, may retain its metallic character; but at others 
it becomes converted into an oxide, and this again into a carbonate, by 
the percolation of waters containing common air and carbonic acid. 

It is probable that the sulphur, by a union with the needful oxygen, be- 
came sulphuric acid, and that, this formed, the copper was attacked and 
removed, to be dealt with like any other solution of the sulphaje of copper. 

Three theories have been suggested to account for the filling of veins: 

1st. That the foreign matter has been injected in a molten state, and 
afterwards slowly crystallized. 

2d. That the volatile matters have been slowly sublimed firom below 
by heat, and condensed upon the walls of the fissure. 

3d. That the materials were once held in aqueous solution, and pre* 
cipitated by electro-chemical agency.f 

1. Injection. — We can hardly conceive it possible that the copper, in a 
fluid state, has been forced up from below like dikes of porphyry or green- 
stone. It is well known that, in many of the loftiest volcanoes, the col- 
umn of lava does not rise to the lip of the crater, but breaks through the 
sides of the mountain. An elastic force sufficient to raise a fluid mass of 
three times the density of lava would shatter the enclosing walls, an* 
force the copper into the fissures. If this were its origin, we ought to 
find it occupying the depressions in the surface rocks in the vicinity of 
the fissures^ like modern lava currents. 

We find the copper investing various crystallized minerals, and every 
wave and stria of the pre-existing crystals is faithfully represented. It 
is impossible, by any artificial method, to cast any metal so as to exhibit 
such minute lines. They are as delicate and &ithful as could be ob* 
tained by the electrotype. 

Again, the associated minerals do not exhibit the eflects of a high tem- 
perature. These consist of zeolites, which yield potash, soda, and lime^ 
and hold a large percentage of water of combination, and of carbonate of 

Admirality Manual, title Mioeralo^. 

t In those veins which dre widest near the surfaee, and gradually tiidntract in their downwtfd 
progress, the foreign matter has been undoubtedly introduced froni above ; and even in thaas 
veins which increase in width as they descend, occasional fragments derived from the surfiios 
have been met with. Thus Game states that, at the Relistran mine, Cornwall, quartz pebbles, 
cemented by oxide of tin and bisulphuret of copper, have been found at the depth of 600 feet in a 
tin lode. The black oxide vein at Copper EUurbor belongs to thia class. 
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lime, (calc spar and andalusite,) and earthy silicious minerals, (quartz, 
agates, &c.) — all of which may be supposed to have resulted from the 
precipitation of aqueous solutions, rather than from fusion under pressure. 
. Again, if the contents of the veins were the result of injection, their 
productiveness would be uilafFected in their passage through different 
mineral planes. 

Lastly, copper and silver combine in indefinite proportions, forming a 
homogeneous compound ; and yet we find them existing side by side al- 
, most chemically pure. Admitting that they once formed a homogeneous 
compound, it is reasonable to infer that they have been separated by elec- 
tro-chemical agency. 

2.. Sublimation. — This theory explains some of the phenomena of 
mineral veins which the preceding theory does not. Thus, in some 
veins, crystals of earthy materials line the walls, whose under surfaces 
are studded with minute metallic particles, while the upper surfaces are 
quite smooth. 

. Iron glance is formed at this day in fissures on the margins of the cra- 
ters of Vesuvius and Slromboli. The volatile particles are raised by heat, 
and condensed on the sides of the fissure in crystallized forms. The 
parallel arrangement of the different materials on the sides of the vein 
may also be explained by this hypothesis. The artificial production of 
various crystals — such as feldspar, hornblende, mica, and magnetic oxide 
of iron, found in the slags of furnaces, and of garnets, rubies, idocrase, 
and olivine, formed in the laboratory of the chemist — have also been relied 
m as affording direct evidence of sublimation. 

The minerals thus artificially produced, however, belong to a different 
dass firom those which accompany the native copper. 

This hypothesis does not explain the changes which are exhibited by 
leins traversing different rocks, nor the substitution of different metals in 
the same vein, chemically distinct. 

The fact that copper, silver, and lead have been found deposited on tim- 
Imt and leaves in some of the long-abandoned mines of Europe proves 
that heat is not the only solvent power by which these metals may be 
made to assume new forms. 

3. Electrochemical agency. — There is but little doubt that magnetic 
murrents are in a continual state of slow but regular change, sweeping 
nmnd the two hemispheres. Ampere was the first to announce that these 
currents traversed the earth from east to west; and others have applied 
them in explanation of the chemical changes which have taken place in 
lodes during the process of their formation. 

The observations of Mr. Robert Were Fox, in the Philosophical Trans- 
actions and the Proceedings of the Geological Society of Cornwall, upon 
the electro-magnetic properties of veins, and of Becquerel, in his ^'Traite 
de I'Electricite," upon the artificial production of crystallized insoluble 
compounds of copper, lead, and lime, throw light upon one of the ob- 
scurest pages in the history of the earth; yet it must be confessed that 
these experiments have not revealed all that was anticipated at the time 
of their promulgation. M. Becquerel shows that, by the long- continued 
action of weak electrical currents, many crystallized subtances hitherto 
found only in nature may be artificially obtained. 

Mr. Pox, by placing copper wires against two portions, of a lode, or of 
two lodes divided by a cross-course, and connecting the wires with a gal- 
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vanometer, was enabled to detect a current oiF electricfty. The needle 
was observed to deviate in some cases to such an extent that it was im- 
possible to note the deflection. In nearly all of the mineral veins of 
Cornwall he was enabled to detect these currents, but in Teesdale the 
results of his experiments wer^ negative. He was successful in procu- 
ring an electrotype copy of an engraved platft, by a current collected from 
two lodes of iron and of copper pyrites, and also in inducing magnetism 
in a bar of soft iron . 

Processor Reich detected very decided currents in the lead and silver 
veins near Freyburg; but 7on Strombeck on the other hand, could obtain 
no results in the copper and lead lodes of the Rhine. 

Mr. Robert Hunt made also numerous experiments in the mines of 
Cornwall, and almost invariably obtained indications of electricity — ^in 
one case so powerful that electro-chemicial decomposition was produced. 
He also examined these currents in reference to their cortnexion with the 
general currents wjiich traverse the earth, according to the theory of 
Ampere, and was induced to conclude that they were local, dnd due to 
the chemical action going on in the lode itself. They were often found 
to traverse the lode contrary to the general currents which sweep round 
the earth, and often at right angles to them. 

He interred that these local currents had had a powerful effect upon the 
masses of matter exposed to their influence, although the formation of Veins 
might not originally have been due to their Agency. 

The amount of muriate of soda (common salt) which he had found 
in the waters of many of the deep mines of Cornwall, equalling in some 
eases nine hundred and fifty grains in a cubic foot, had, in his opinion, 
acted powerfully in inducing chemical changes in the lode.* 

The existence of two metals side by side, like coppof and silver, each 
chemicaHy pure, and capable of being alloyed in any proportions; tbe 
accumulation of the latter near the cross-courses, or at the junction of two 
mineral planes; the c^hanges in the metallic contents of lodes in their pas- 
sage through different rocks; and the parallel arrangement of the eiairthy 
gan«{ues, — all seem to indicate the existence of electrical currents during the 
period of their formation. 

It is to magnetism — ^an agency subtle, but universal and all-powerful, 
pervading every particle of matter, and operating unceasingly — that we are 
to look for an interpretarlion of many of the obscurest passages in the 
history of the earth. 

To use the beautiful figure of Humboldt: "That which forms the in* 
visible but living weapon of the electric eel; that which, awakened by 
the contact of moist dissimilar particles, circulates through all the organs 
of plants and animals; that which, flashing from the thunder-cloud, it 
himines the broad canopy of the sky; that which draws iron to iron, and 
c|irects the silently-recurring march of the guiding needle,^ — all, like tfail 
several hues of the divided ray of light, flow jfrom one source, aud ail 
blend again together in one perpetual^ everywhere-diffused force. "f 

■ . ■ I ' ■ ' • ' • • ' mU 

* Lecture 00 the eleetricity of mioeral veiiiB, befote the Royal .innitutioBy Londoo. 
t Aspects of Nittaiey vol. :!, an. '1. 
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CHAPTER VIL 

MCTALLURGT 

iPftrity vf Lake Superior nathm copper compared vnth rejm&iiiopper freik- 
nearious srneliing-'werks, — Specific gravity. — Occttrrence of silver in con- 

\ nexien wi4h ii,-^Metfij$d i^ separation, — Uquitwn. — AnUdgamationr, — 
Afechamoal separation* 

The term metallurgy is applied to the art of •extracting the vatious use- 
Ail metals from their ores, so as to farnish them to the maimfacturet and 
•consumer in such a state of parity as may be required in the various Hsek* 
to which they are applied in the arts. 

The processes by which copper is reduced from its combii^ation with iroft 

«nd sulphur in the ore, from which the greater portion of that metal is e*- 

Cracted, are long and tedious; nor is the skill of the smelter sufficient tor 

Mparate the copper in a perfect state of parity and freedom from other 

metals which impair its value. On the contrary, the copper of comfmeite 

■contains considerable quantities of iron, lead, nickel, and other metal's, asf 

fs shown by the following analyses of refined copper from various dis* 

tricts: 

I. II. HL 

Copper • . . - 98.655 98.251 

Iron - . • - 

Nick^ .... 

Lead . . * . 

Silver - ' - 

iPotassittm - - • - 

Calcium - - - - 

Magnesium 

Aluminium - - ^ 

Silicium . ^ - . 



.055 


.131 


0.17 


mm 


.236 




.751 


1.092 




.220 


.135 




.116 


.. 


0.38 


.0957 
.033 f 


ao7 


0.38 


.021 


.048 




.048 






lOO-OO- 


100.00 





No. I is Swedish copper* 

No. II is Mansfeid copper, analyzed by V. KobelL 

No. Ill is Swiss copper, analyzed by Berthier. 

Native copper from Brazil, having a specific gravity of 8.962, contained 
iron, 0.17; calcium, 0.38; magnesium, 0.33. 

Japanese copper is said to be perfectly pure; also the native copper Srom 
€he. Siberian mines, according to G. Ros^. 

The native copper from' the Lake Superior mines may be considered t50 
be chemically pure. It dissolves in pure nitric acid without leaving a 
Crace oftesidiiura; it gives no precipitate when the nitric acid solution is 
heated with ammonia; neither on the additiori of chloro-hydric acid. It 
dissolves to a clear solution in concen^ated sulphuric acid when heated ; 
tt contains no trace of arsenic or other volatile metal. This is the ressult 
oi the examination of several specimens of copper from^the Phoenix, Oliff, 
tad Minnesota mines . A raece of copper from tfa« last-named mine, sawn 

13 
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with care from a perfectly pure and solid mass, was found to have the 
specific gravity of 8.838. The density of pure copper is given by dif- 
ferent authors as follows: 

Peligot and Fremy, pure fused copper - • - - 8.78 

Berzelius, ". " . . . - 8.83 

Scheerer andMarchand," " .... 8.921 

Scheerer and Marchand^ copper in fine wire - ' I ' 8.952 

It has been asserted that some of the native copper, contains a small 
portion of silver alloyed with it. This may be the case; but we have not 
found any silver in the specimens which we have examined, when no 
particles of that metal were visible in the mass. 

The method of occurrence of the native silver in connexion with the 
copper in the Lake Superior region is one of the most novel and striking 
features in the distribution of the metallic riches of that district. Native 
silver occurs by no means unfr^uently, at various points of the trap 
range, from one extremity of the district to the other. It has, however, 
been found in the greatest quantity at the Phoenix, Cliff, Copper Palls, 
and Minnesota mines; the largest specimen hitherto obtained was taken 
firom the workings of the Phoenix (formerly Lake Superior) Company^s 
mine. It was a rolled, detached lump, perfectly pure, which weighed 
over six pounds, and is now in the collection of the mint at Philadelphia. 
This mass was found in a large excavation or pot-hole worn by the ac- 
tion of the stream in passing over the course of the vein, and filled 
with the debris of the vein and the adjoining rocks, and numerous masses 
of copper and silver derived from the ruins of the veinstone. Several 
thousand dollars' worth of the latter metal were taken from this hole. In 
the various excavations on this location, numergus sj)ecimens of silver 
associated with copper have been obtained, both in the vein, where they 
generally occur associated with prehnite, and in the adjacent rock, either 
in bunches and strings, or sometimes in almost invisible particles. 

A specimen of native silver from the Minnesota mine was found to 
contain no other foreign substance than a trace of copper. A specimen 
from the old Lake Superior Company's mine contained no copper, but a 
small quantity of iron. 

The silver and copper do not, however, in general, occur alloyed with 
each other, as would naturally be supposed on the theory that they have 
been forced up together in a state of fusion from the heated interior ol 
the earth. The silver is scattered through the metallic copper in such a 
manner that each metal remains entirely free from alloy with the other, 
Although the junction of the two at their edges is a perfect one. The sil- 
ver is often interspersed in the mass of copper, so as to form a species of 
porphyry, the former metal occuring in small patches and particles pe^ 
fectly soldered to the enclosing mass of copper, yet, chemically speakr 
jng, entirely distinct from it. The native silver seems to occur especial]^ 
in connexion with a soft greenish magnesian mineral, also with cak* 
spar and prehnite, and has never, so far as we know, been found distincti/ 
crystallized, as the copper often is. 

The only question of any practical difficulty in regard to the metallunic 
treatment of the Lake Superior copper is that of the occurrence of uie 
native silver in connexion with the copper. 

If there should be a large amount of silver found finely intermix '^d 
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whh the copper, so that it could not be mechanically separated, it 
would be important to decide how the two metals could be separated in the 
most economical manner; and how small a percentage of silver could be 
economically worked. If the percental of silver in the copper is large, 
a separation of the two metals can be effected by the use of acids in the 
humid way. The so-called ^'aquaregia" was many years since used 
by ITeir, in England, for separating metallic silver from copper. It con- 
sistsof a mixture of concentrated sulphuric and nitric acids, or oil of vitriol, 
mixed with one- tenth its weight of saltpetre. By this reagent th« silver is 
dissolved, and the copper only very slighriy acted on. 

In the separation oi silver from copper, when both the ores of these 
metals occur in combination, in the Harz, the method called liquation is 
lesortpd to. In this operation the argentiferous copper, which maycontain as 
low as 0.O016 per cent, of silver, is fused, in the state of black copper, with 
between two and three times its weight of lead and litharge, and cast into 
large flat disks, which are then ready for the liquation furnace. In the 
treatment by this furnace the lead containing the silver flows off into the 
well in front of the hearth, whence it is taken with ladles and cast into 
ingots. The silver is then separated from the lead by cupellation. 

At Tsiklova, in the Bannat, the silver contained ih the black copper is 
separated by amalgamation. The ores are principally argentiferous mispi- 
dcel mixed with copper pyrites. The black copper obtained by three 
separate processes oi fusion, contains from 80 to 90 per cent, of copper, 
with from 0.00125 to 0.003T5 per cent, of silver. 

This is heated to the highest point possible without its fusing, and 
flien pulverized by stamps. The pulverized substance is then mixed 
with 10 per cent, of common salt and a little sulphuret of iron, and heated 
in the reverberatory furnace. The resulting chloride of silver is then 
amdgamated with mercury, by means of a suitable apparatus — thereduc- 
tkinof the silver being effected by copper, which at the same time converts 
the smalt portion of chloride of copper which had been formed in the pro- 
cess of chloruration into bichloride of copper. The amalgam is then dis- 
tilled, so that no mercury is lost in the operation; and the copper is fustd 
and refined. 

Up to the present time, the quantity of silver occurring with the 
copper in the Lake Superior region has not been sufficient to render it 
worth while to erect the fiiraaces and make the required outlay for sepa- 
rating these two metals; but, should the number of mines be much in- 
crea»sd, and the quantity of silver obtained be considerable, it will be ex- 
polient to make suitable preparation for separating this metal. At present, 
at the Cliff mine, the particles of silver which are so flattened by the 
stamps as to be easily seen, are separated by hand, the coarse metal from 
the stamps being picked over with care for that purpose. The silver oc- 
cuning only occasionally, and then often in masses of considerable size, 
there can be no doubt that a very considerable amount is purloined by 
the miners, who seem to consider the silver found in the vein as their 
p TOP OTty. 

The small quantity of silver which may remain with tlie copper be- 
comes^ in the operation of smelting, alloyed with it, and undoubtedly 
improves the quality of the metal. 

Taking into view what has already been said in the preceding chapttrs 
on the occurrence of the copper in the mines of Lake Superior, it. \a ^Vw- 
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dent that the practical questions involved in the working of this region are 
exceedingly stoiple^ and that few mining districts occur where mines 
can be opened with such facility, and their products converted into 
money with so little outlay of capital or skill in their metallurgic treat- 
ment. , 

The greater portion of the copper produced in the world is obtained 
from the combinations of that metal with sulphur, and p^ncipally from 
the ore commonly called copper pyrites, or sulphuret of copper and iron^ 
In addition to the mechanical preparation of snch. ores, they require a long 
and complicated process to free the copper from the accompanying foreign 
substances y tlie theory of which may be thus brieJSy summed up: 

1. First roasting or ceUdnation. — This process is perfotimed either in 
peculiar furnaces or in roastiug-pits or heaps. By it the greater portion of 
the sulphur is oxidized; the metals are converted into basic sulphates, 
which remain mixed with the portions of the ore which have escaped oxi- 
dation. 

2. F^si fusion or melting for coarse metaL — SUicious substances we 
added, if necessary,- in sufficient quantity to take up the iron,. which 
combines it together, to form silica of the prQtp:(ide of iron, making at 
fusible slag; the sulphuric acid is reduced to sulphur, and the oxide of 
copper to copper, and sulphuret. of copper is formed. The heavy combi- 
nation of sulphur and copper sinks to the bottom of the furnace, while 
the light slag floats on the surface. This sulphuret of copper stlil con- 
tains considerable sulphuret of iron. 

3. Second roasting or calpinatio9i of coarse metaL — The masa obtained 
by the last process is now broken up, and again roasted for several week^ 
in peculiar lurnaces. The object of tiiis operation is to oxidize the copper. 

4. Second fusion. — The ore is again fused, wi^ the additioii of sili- 
cious substances, if necessary — the object of which treatment is to take up 
the portion of iron which still remains. The copper obtained by this 
process still contains man}^ impurities: it is called black metal. 

5. Refining. — The copper is fused and subjected, to a process by which 
the foreign metals present in it are oxidized;, and fprin a crust on the sur<* 
face of the fused mass, which is constantly skimmed off. The. cpppqr i^ 
treated in this way till it acquires, the properties of the pure metal, when the 
operation is. suspended. It is then. cast in ingots, or cooled upon the sur^ 
face by throwing on water, and removed in successive flat masses^ called 
rosettes. 

This is the general description of the processes by which the ores ar^ 
treated, though the details vary much in diflerent countries and under 
different circumstances. The number of distinct processes which the 
ore undergoes in the great smelting establishments of ISwanse^i is at leasl 
ten, which are entirely distinct from each other. 

The sulphurets of copper there require a long and expensive prpcess for 
smelting — a process which demands the highest metailurgic skill,, and ^i 
large amount of capital. Eight companies have the control of the g^i 
Welsh furnaces, where so large a portion of the copper used throughput 
the world is smelted. 

The question arises then, Are the sulphurets of copper destiped tojbrni 
an important part of the production of the Lake Superior mines ? 

The occurrence of the sulphurets of copper in the Lake Superior region 
is by no means a very uncommon fact. Two localities, have furnished 
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nound for miuing opemtions— one of which his been entijtely abandoned; 
die other is tenfiporarily suspended ^ though it is believed that the tnine is 
not considered by the proprietors as entirely proved. The ore in each of 
these cases is mostly the Mack sulphuret. The yBllow ore is foand in 
comparatively small quantity, associated with the variegated. We do 
not believe that am^arances thus fer indicate that any or^ of copper exisib 
in the Lake Supenor region in sufficient quantity to be worthy of being 
worked. We nave, therefore, a comparatively simple task to discuss the 
metallurgy proper of this district, since nature furnishes us with the puriB 
inetal, associated with easily-fused veinstones, from which it can be sep- 
arated by the simplest of processes — fusion. 

The native copper is considered by the miners as coming under three 
distinct heads, according to its state of subdivision in the rock, and the 
4Bize of the pieces of the metal. They are as follows: 

1st. Mass. 

2d. Barrel-wotk, 

^. Stamp- work. 

1. Mass, — In stopeing, when a large sheet of copper occurs iii the 
vein, the rock is removed from one side of it, and It is thrown down by 
means of a sanfi-blast, and thus lies or stands upon the bottom of the level 
or drift. Masses have been detached from the vein which Were esti- 
Khated to weigh 60 or TO tons, mostly of solid copper, in aii irregular, flat- 
^ned, tabular shape, now expanding to a width of from 2 to 3 feet, and 
then contracting to a few inches, but firmly united. Of course, such iai 
mass is too large to be moved in the level or raised to the sur&ce, and 
it is of importance that as little of the* process of subdivision as pos- 
sible should be done under ground, since the operation, which must 
becessarily last a long time, impedes the work in the mine, and is less 
conveniently executed in a narrow, confined space, where easy access 
cannot be had to the mass on M sides, and where it cannot be readily 
moved. The use of powerful machinery and tackl(3 for elevating 
masses of several tons* weight will be gradually introduced, when their 
occurrerice may be reckoned upon as forming a considerable part of the 
value of the mine. The process of dividing the masses, at present, 
is as follows, and is the same whether above and below the surface: 
A groove or channel is cut diagonally, at a convenient point, where 
llie copper is as pure as possible, and the thickness comparatively 
small, which is carried through the mass till it is separated into two 
parts. To effect this, one person holds a chisel, the cutting-edge 
of which is about three- fourths of an inch in width, and of varying 
lerigth, according to the thickness of the mass to be divided; another per- 
son strikes with a heavy sledge, and at each blow the chisel is sunk inft) 
the groove and moved laterally so as to prevent its becoming wedged, 
until at last a chip of copper is taken out several inches in length. A 
repetition of this process at length completely severs the metallic mass. 
If^ the copper be perfectly pure^ the operation proceeds rapidly and 
regularly; but when quartzose matter is to be traversed by the chisel, 
the labor is more tedious, and requires greater care. The cost of this 
operation is from $6 to $7 per square foot of surface cut through. No 
^ther process than this, tedious and expensive as it may seem to be, 
lias yet-bee|i resorted to for dividing the masses. If the blocks were of 
fare copper, and not liable to contain bands and nodules of silicious mat- 



Dor. No. 69. 

ter, it is probable that a machine might be contrived fi)T perfonnrng flie 
operation by a kind of saw^ driven by steam-power^ somewhat similar to 
that used in dividing, railroad bars. Taking into consideration , however, 
tlie difficulty just mentioned^ it seems doubtful whether any more eco- 
nomical or efficacious means can be contrived than that which is already 
in use. It has been suggested that fusion of the masses might be efit^ted, 
so as to divide them in that manner; but the fact that copper is so 
good a conductor that it would be impossible to confine the effect of the 
heat to a limited* space and obtain a temperature high enough to produce 
fusion at a particular point seems to render any such method inapplicable* 

The greatest thickness of a solid mass of copper, without seam or breaks 
observed by us^was two feet four inches. This was at* the Cliff mine. 
At the Minnesota, there appeared to be a solid mass in the vein, at least 
five feet in thickness. 

When the masses have been brought to the surface, they are still further 
i^bdivided, if necessary, into blocks varying, from one to two tons in 
weight — such as may be conveniently transported to the lake, whence they 
are shipped to market. The Boston and Pittsburg (Cliff) Company hav» 
erected a furnace at Pittsburg for fusing these masses — the details of which, 
however, the trustees do not allow to be n^e public. There is ho psac^ 
tical difficulty whatever in the way of obtaining the copper at once perfectly 
pure. The veinstone consists generally of fusible minerals, such as 
prehnite and the zeolitic minerals, or of quartz and calcareous spar, which 
flow readily together. In the report of the trustees of the Pittsburg Com- 
pany the per centage of the mass is estimated at 60.of pure copper in 10ft. 

2. BarreltDork^ — This is the name given at the Lake Superior mines 
to the smaller masses of ceppert which are too large to go under the stamps, 
and too small to be shipped separately. It includes masses of cop- 
per in bunches and string-like forms, which are firmly bound together 
with a greater or less amount of the veinstone, and weighing from a few 
pounds up to several hundred. These smaller masses are picked out 
firom the matter raised to the surface, and dressed by the hammer, so as to 
free them, as much as possible, from the adhering rock or veinstone. 

They are then barrelled up in stout casks, which hold from five to eight 
hundred pounds of metal and rock. These are smelted by the Pittsburg 
Company, with the larger masses. The barrel- work at the Cliff mine 
is estimated at 50 per cent of pure copper. 

The proportion of barrel-work to stamp-work furnished by the Cliff 
mine will be seen by reference to the table appended to the account of 
that mine, under the head of ^^ Mines and Mining.^^ 

3. Sianyp'Work. — ^This includes all the veinstone with metallic cop* 
per in sufficient quantity to allow of its being separated by the process 
of washing after the stamping. The limit of the quantity of copper con- 
tained in the rock which may be profitably stamped and washed, we 
cannot yet fix with certainty. This depends on a variety of circum- 
stances: as^ for instance, the price of labor, the economical arrangement 
of the works above ground, and^ especially, the consdruction of the wash' 
ing apparatus. The great difference in the specijGic gravity of the vein- 
stone and the metallic copper — the former being from 2.7 to 3.5, the latter 
nearly 9 — ^renders a perfect separation of the two very easy, and requires 
a much less complicated and scientific arrangement of tlie machinery 
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t'itsa io those eases vbeie the ove is onljr a little heavier than tjie gaague. 
Of course, as the country becomes settled, and the price of labor falliir 
-and greater method is introduced into the works, a rock containing 
a amaUer per centage of copper may be profitably worked. 

Befbre 4he rock is stamped, it is necessary that it should be roasted, in 
«ider that the veinstone, especially the quartz, may be tendered friable, 
so that it will readily yield to the bldws of 4he stamps. The roasting ia 
fifiEected in the open air. The rock containing the copper is arranged in 
alternate layers with billets of wood, ajid then fired, and allowed to 
smoulder &>r forty-eight hours. The heat should not be carried suffi- 
-cienlly £ir to cauee any portion of the copper to be ftised. If necessary, 
.water may be dashed upon the heap while still hot, to aid in destroying 
the cohesion bet^reen the particles of the rock. 

The price of fuel is eo low that this method will undobtedly be em- 
{iloyed, although a more eoouomtcal one might probably be devised. 

Fig. 38. Afuv havingbeenciuciiied,theoresare 

taken to the stamping-mill. This con- 
sists of several pestles of wood in a ver- 
tical position, to which heads of iron, 
weighing 200 pounds or more, are at- 
tached. A cylindrical axle revolves hori- 
zontally, and is armed with cams, which, 
acting successively , catch into the shouldr 
ers of the pestles and raise them to tlup 
required height, when they are disen- 
gaged and fall into an oblong cast iron 
trough, which is fed with ore from a hop* 
' per above. Three or fiiup pestles com- 
• pose a battery, and several batteries are 
; usually employed in a staniping-mill. 
', Figures 36 and 37 represent the arrange- 
ment and form of the stamps u^ed at the 
ens' mine—the former beingafront view 
of a single battery with four pestles, 
while figure 37 is a section showing the 
manner in wliich the ore and water ate 
introduced. 

An attempt was made at the Cliff mine 
to stamp the ore dry, and also at the Lake 
~ Superior Company's works to pulverize it 
bf a pair oi crushing- wheels; but it is satis^clorily demonstrated that 
<he Lakd Superior oi£s can be stamped only by the aid of water. 

After clamping, comes the much more difficult process of washing the 
net^ from pulverized rock, so that every particle may be separated with- 
out loss. As the present methods of washing practised on the lake are 
very hnperfect, we add an account of the most approved machiuery fi>t 
that purpose used in the French and German mines. 
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Thenimtsimple method 
of wa^ng is by agitating 
the mfltalliferona 8»nd ia 
a bucket, by hand, im- 
parting to it a rotatory mo^ 
tion, 80 that the tighter 
putides of earthy mattw 
may be thrown over tf>e 
top, -whileihe heavier ones 
conteiniog the ralnabile 
Vietal or ore sisfc to the 
bottom of the vessel- 
Wasfaing can be very per- 
fecHy performed in this 
"W^y with BufficisHt cara; 
and, sample as the method 
is, it is one which is ex- 
tensivelyusedinthewash- 
( ing of auriferons sands. 
The same thing caD,how- 
eTer, be effected much 
more economically by vsr 
rious mechanical contri- 
Tances, sach as percnssioB and sleepng-tables. 

The water as it issues from under the stamps is made to circulate 
through a system of canals called a labyrinth, carrying with it the pul- 
verized ore which is distributed at points more or less remote, fle- 
pendent on the size and specific gravity of the particles, (See figiire 38 
vhieh represents the most approved form of this apparatus.) In these 



11 


E^. 37. 

A, 






y 


f 
1 



Fig.J8. 



troughs the metal^c parti- 
cles are deposited in con- 
stantly decreasing quan- 
tity nom the end nearest 
the stamps to the place of 
exit, where the earthypai- 
ticles are oarried out de- 
prived of all the ore with 
which they had been pre- 
viously intermixed. 

The same thing may be 
effected by the operation 
called riddling, or jigging 
— an operation which ii 
performed pnocipatly ait 
the rubbish produced ii 
breaking the ores. ThJi 
may hedone by hand en- 
^^=^ ploying a kind of siere 
or riddle, the bottom of 
which is covered by a plate of metal pierced with holes, which is jerked 
up and down, with a partially rotatory movement, in a cistern of wat«r. 
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The water enters the orifices and holds the particles of ore and gangue 
suspended for a moment, when they arrange themselves in the order of 
their specific gravities, and are thus, deposited in the sieve, and after- 
wards separated, the upper portion being removed by a spatula and re- 
jected. Figure 39 represents 
a simple and effective instru- 
ment now used in the Harz 
fox this purpose. The sieves 
or riddles are in this ma- 
chine .fixed, and the water is 
m»de 10 ascend and descend 
through them by the alternate 
vertical motion of a solid pis- 
loa. By this arrangement the 
process of riddling can be per- 
jbrmed vith great ease and 

, perfeetkm. 

iot^-Tl The copper can be perfectly 
: separated from the gangue in 
the LalcQ : Superior ores bir 
~.iz. washing the deposites which' 
iiare accumulated in the labyrinth by means of what are called sleeping. 
tables. Figure 40 represents a section of the common sleeping-table. 





It consists, in general, of an inclined board, at the elevnted end of which 
a stream of water is made lo run upon the mixed mass of pulverized 
metal and gangue. The water, as it descends Ibe inclined surface, car- 
lies with it the partioles, which tend constantly to deposite themselves in 
.tlie order of their specific gravity, the heaviest nearest the upper end of 
.fbe tatle. A workman, with a kind of rake, continually pushes the de- 
Mending materials upwards, till the metallic portions have become suffi- 
ciently separated from the particles of the ,gangue. The former are then 
nmoved by opening a slide, through which they aie allowed to fall into 
t suitable receptacle beneath. The same processes are repeated till a 
ttmplete separation has been effected. The washed metal is then packed 
.ID strong casks and transported to the furnace, where the smelting is pet- 
finned, and the copper is cast into suitable shape for the market. 
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CHAPTER VIIL 

DRIFT 07 THE LAKE SUPERIOR LAlXTf DISTRICT. 

Introductory remarks. — Drift of the valley of the St, Latrrence. — Of Lake 
Superior, — Division (f the Sifts. — Peculiarities of thn coarse drifts. — 
Names given to the dtiftclay. — Thickness. — Composition. — Stratifi- 
cation. — Extent. — Origin. — Drift sand and gravel. — Composition. — 
Thickness. — Extent. — Stratification. — Compositioti. — Origin . — Tnflth 
ence of the waves. — Inference. — Boulders. — T/ieir size and distribution 
and mineral composition. — Origin. — Transportation. — Limitation. — 
Their relation to the drift. 

The region of the great lakes may be considered as the headquarters 
of the North American drift. From the mouth of the St. Lawrence to the 
borders of Lake Superior there is hardly a spot where the drift de- 
posiles are lost sight of. They generally form lew, level plains^ but some* 
times rise in high bluffs and terraces^ and again merely cap the promon- 
tories of the bolder cliffs. 

Throughout this long line of inland country there is, however, noplace 
where these formations are more extensive than on the southern shore of 
Lake Superior — more especially its southeastern coast. There, they not 
only constitute the only visible formations for nearly ^one hundred miles, 
but they also attain an astonishing thickness, so as to form, by themselves^ 
ridges and cliffs which exceed in height even those of the Pictured Rocks — 
being in some places (for example, at the Grand Sable) not less than three 
hundred and sixty feet high. In consequence of this preponderance 
of the drift deposite, that portion of the shore of the great lake is the least 
attractive in a picturesque point of view — it being in the nature of the detri- 
tal deposites to soften down the contrasts, and to produce utiiformity and 
monotony. The drift is less conspicuous along the" western portion of 
the lake shore, although it is not wanting even among the romantic and 
precipitous cliffs of the Pictured Rocks and the Red Castles. The great 
difference which exists in the oiographical and geological structure of the 
eastern and western portion of the southern shore has exercised a power- 
ful influence upon tne drift. Since the peninsula of Keweenaw Point, 
which projects so boldly into the lake, divides the whole country into 
distinct regions, both in a mineralogical and geological point of view, we 
may as well consider it also as a dividing-point for the drift — the more so, 
as it is now, and long will be, the general landing-place for all those who 
visit the shores of Lake Superior. We shall therefore start from Kewee- 
naw Point, to examine first those drift deposites which extend to the west 
of it aloijg the copper region, and afterwards those which line the coasf 
as far as the Saut and the Straits of Mackinac. 

Before we proceed to the investigation of the peculiarities and distribution 
of the drift masses in either of these regions, it will be proper to give a brief 
account of the different divisions which we have recognised. The drift 
of Lake Superior may be divided into four difierent deposites, which, in ah 
ascending order, exhibit the following characteristics: 
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let. A layer of coane materials^ composed of pebbles intermingled with 
loam, which we will designate as coarse drift. 

2d. A layer of clay resting either on the coarse drift , or, where this want- 
ing, on the rock. This is the drift clay of Lake Superior. 

3d. A deposite of sand , gravel, and pebbles, irregularly stratified, resting 
upon the clay, or upon the rock itself. 

4th. A considerable number of isolated boulders, scattered over the whole 
region, forming the uppermost portion of the drift deposites. The polished 
and grooved surfaces which occur in connexion with the drift constitute, 
likewise, a most important feature in its history. Finally, there are the 
drift terraces and ridges, which likewise deserve a close examination, in 
order to ascertain their bearing in reference to the changes of lev^l which 
have taken place during and since the drift epoch. 

1 . Coarse drift. — This deposite is the least conspicuous of all. It is 
found only in a few places along the southern shore of Lake Superior, 
generally capping the high towering cliffs of sandstone, (as, for example, 
at the Red Castles, west of the Portage, and also at the top of the Pictured 
£ocks.) It is generally a mixture of loam and fragments of rock of 
different size — sometimes worn, but more generally angular. As a, leading 
ieature, we may state that it is almost exclusively composed of fragments 
of the rocks in situ, showing that, whatever may have been its origiUjt 
it could not have been acted upon by long-continued agencies. After a 
careful examination, I found but few foreign pebbles, . mostly of trap, 
scattered through the mass, and evidently derived from the neighbor- 
hood. The whole mass is nowhere more than thirty feet thick. We 
ought U^add further, that in many places the pebbles may be seen disap- 
pearing gradually, and the whole passing into a regular drift clay. 

This deposite might, perhaps, seem hardly worth mentioning, were it 
not that its peculiar structure and its position remind us of a similar de« 
posite widely diffused throughout New England, especially in the moun- 
tainous districts of Vermont, where it forms the most conspir.uous feature 
of the drift. 

2. Drift clay f or red clay, — This deposite has been long ago recognised 
as a peculiar one, distinct from the drift-gravel and sand above it, and the 
coarse drift beneath it. It has been described by the geologists of the 
Michigan State survey as the tertiary clay of Lake Superior. Prom its 
led color, which is one of its leading features, it is a^ called by some 
rod clay. It is difficult to determine its average thicMess, from the &ct 
that, in many places where it is highly developed, it sinks below the waters 
of the lake, and in other cases, where its base is visible, its top has been 
partly washed away. There are, however, some places (for example, at 
th^ western portion of the Grand Sable) where it may be seen undisturbed 
in its natural position, its base resting on the almost horizontal strata 
of red sandstone, a few feet above the water, whilst its top is covered by 
a considerable mass of drift sand. I found the deposite m this place to 
be sixty feet in thickness, exhibiting lines of stratification disposed 
with much regularity. Its upper limit may be here seen stretching in a 
horizontal, line for a long distance. We may well consider this locality 
18 indicatingtheaveragethicknessoftheclay. However distinct the upper 
bnit of the clay may be in general, it is also seen in many localities al- 
ternating with the sand above, or passing gradually into it — thus showing 
that both deposites, although of difierent materials, belong, nevertheless^ 
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to the same formation, and therefore that there is no real ground to con- 
sider the clay as being a part of the tertiary formation. As far as its 
composition is concerned, it appears to be a mixture of loam and clay, 
and its color is owing to the decomposition of the red sandstone and trap 
from which it has been derived. Though the main mass of the clay 
stratum is composed of very finely comminuted substances, and of- 
tentimes reduced to an almost impalpable powder, yet there are many 
pebbles interspersed through it, and even boulders of considerable size, 
generally rounded and smoothed. Fragments of metallic ores and native 
copper occur occasionally in it — the latter sometimes weighing several 
hundred pounds. It was by means of the fragments of copper scat- 
tered through the clay that the. attention of the early travellers was first 
attracted to the coppermines of that region, whicli are now so extensively 
wrought. 

As a whole, the great clay stratum of Lake Superior cannot be con- 
sidered as beine regularly stratified, though there may be seen ^^ many 
places bands of dilbrent color, and difiering in the size of the materials, 
resembling in their regularity a kind of stratification. Neither is there 
any striking variety to be observed between the materials, either at the 
base or at the top; so that the conditions under which the deposite was 
formed must have been uniform, and rather quiet. 

As to its extent, it appears, from what we know, to be spread over an 
immense tract of country. Not only is it found along the whole southern 
coast of Lake Superior to Fond du Lac, and along the St. Louis river as 
far as geologists have extended their investigations, but it occurs also on 
the north shore, where it has been traced for a considerable distance along 
severa^ rivers which empty into the lake. It was observed, however, by 
Mr. Whittlesey, that to the northwest of L^ake Superior the drift a3sunies 
an ash-colored tint, which is owing, no doubt, to trie absence of red sand- 
stone in these regions. 

If we were to consider merely the position of this clay as it appears 
on the southern border of Lake Superior, forming, as it does, a regular 
stratum, resting upon the red sandstone, and being limited to a certain 
height, where it is followed by the drift sand, we might well conclude 
that it was deposited in a circumscribed basin. This is, indeed, the im- 
pression which a traveller might receive if he were laerely to coast around 
the lake. Su,ch«^n impression would be, however, entirely erroneous ; 
for, in ascending the highlands which rise behind those clifis, we 'meet 
again with the same clay at an elevation of from six to eight hundred feet— 
as, for instance, near the Jackson location on Carp river, and in several 
places along the road leading to it. It also forms lofty cliffs on the river 
Ontonagon— as high as five hundred feet. In all these places its compoffl- 
tion is ihe same as along the lake shore, being quite as comminuted, ami 
forming the same sticky loam when wet. It ought to be observed, liov- 
ever, that, on the whole, it seems to be limited merely to the depressiow 
of the soil, and never to cover the culminating points. 

3. Drift sand and gravel. — This is the most widely diffused of all the 
drift deposites along the shore of Lake Superior, as well as over the whole 
northern part of the country. It not only covers the clay deposite in ilaost 
of the localities where the latter has been observed, but also extends over 
many places where this does not reach. We liave stated that the clay, 
«veu at its highest levels was generally limited to the depressions. The 
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drift sand and gravel have no such limitations. It is found on the up- 
lands and along the slopes of the hills, aa well as in the depressions. 
Although separated from the drift of the western prairies by the dividing 
ndge between the upper peninsula of Michigajo and Wisconsin, yet in 
many places, where the ridge is not of considerable elevation, it n>ay be 
seen passing directly from one slope to the other, especially on the south- 
eiastern corner of the lake — as we shall have occasion to show hereafter. 
It is Hkewise said to pass from one slope to the other at the southwestera 
border between the lake and the headwaters of the Mississippi. It ia 
found on the highest summits of the Pictured Rocks — nearly two hundred, 
feet. Its relation to the drift clay can be easily ascertained merely from 
the state of the roads and trails, which are generally dry and pleasant on. 
the drift sand. No rule obtains as to the composition of the drift^sand 
and gravel, either in reference to the size or the mineralogicai character 
of the materials. 

Layers of fine sand alternate in every possible way with layers of peb- 
bles — sometimes by a gradual transition, at others rather abruptly* The 
pebbles themselves are composed of all kinds of stone — some !rom the 
immediate neighborhood, others from ]>laces more remote. They are 
generally rounded and smoothed, showing that they must have under- 
gone a prolonged and violent motion, such as could have taken place only 
m the water. The same is the case with the boulders imbedded in the 
maasy of which there are many of considerable size— from five to six feel 
through . Many of the boulders are also covered with scratches, such as 
could have been produced only by a violent and steady rubbing. We 
would state, besides, as a further peculiarity of the drift pebbles, and 
boulders, that they are generally clean, there being no loam or mud at^ 
tache^ to them—a peculiarity which is in itself sufficient to di3tingui8h 
the gravel drift from the loam deposites of coarse drift before described. 
The thickness of the drift-sand and gravel, like that of the clay, is. best 
ascertained alons; the shore of the lake. There seems to be a sort of anr 
tagonism as to the relative thickness of both deposites between the east- 
em and western portions of the lake shore. Whilst the clay seems to as- 
lUme its greatest thickness west of KeweenatW Point, the sand and gravel 
i^m most developed to the east of that point. Its greatest thickiiesa we 
Ibiand to be at Grand Sable, where the coast rises, according to Mr. Whit- 
ney's barometrical measurement, 360 feet above thetlake; and^sincethe 
clay stratum underneath is only sixty feet thick, it gives an amount of 
three hundred feet for the sand and gravel deposite. From that spot the 
same drift deposite may be seen extending in the form of a high cliff to 
the southeast, generally some miles distant from the lake shore; until it 
roaches it again at Point Iroquois, where it rises almost. to the same 
height — 345 feet; thence it sinks gradually towards the iSaut. A further 
peculiarity of the drift-sand and gravel deposites we would mention — their 
irregular and undulating surface, especially where they cover wide tracts 
of country: as, for instance, in the plains of Wisconsin and Illinois^ 
^vhich, from this feature, have been denominated rolling prairies^ in op^ 
position to the level prairies, which are mostly alluvial. The shores of 
Lake Superior are, in this respect, less striking — owing, no doubt, to the 
fact that the country is less level, and also in consequence of the forests 
which cover the ground almost everywhere. The summit of the Grand 
SablC; as will be noticel subseq^uently, is the place where this uadula- 
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ting appearance is most striking on the lake shore. There can be no 
doubt that, as a whole, the drift sand and gravel is a stratified dcposite, 
although the stratification is perhaps more imperfect than in any other sed- 
injentary formation. The strata are generally the most distinct where the 
mass is composed of fine sand. They are less conspicuous in the gravel, 
except where it alternates with layers of sand or clay, in which case the 
separation into layers is sometimes very distinct. As a frequent occur- 
rence, we would especially mention those irregular layers which have 
been designated under the name of crosS'Sirattfication by some, and of 
discordant stratification by others. There may be sometimes seen in a 
single section three, four, five, and even more plans of stratification, 
forming among themselves all sorts of angles — some horizontal, some 
slightly inclined, and others almost vertical. Instances of such stratifi- 
cation are to be seen all along the coast of Lake Superior, in the drift as 
well as in the alluvial sand. They are less frequent where the deposites 
assume a more loamy character. It is well known that this discordant 
stratification is not limited to the quartemary deposites, but occurs in 
sandstone of every age. Along Lake Superior, where the drift deposites 
rest immediately on the Potsdam sandstone, it is a rather impressive sight 
for a geologist to witness, side by side, this structure both in the oldest 
and most recent of the sedimentary formations, thus showingthat the same 
laws of deposition, even in minor details, have prevailed at all times in the 
formation of the earth's crust. Some doubt still exists as to the cause of 
these singular stratifications. The attention of geologists was first di- 
rected to them in the recent deposites of the valley of Switzerland, where 
two rivers (the Rhone and Arve) meet. They were ascribed by M. 
Necker to the disturbance caused by the meeting of two currents of va- 
riable strength, contending with each other in the same bed, whence the 
strata resulting from this conflict were called stratifications torrentielks. 
In this way the Swiss geologists succeeded in explaining, not only the 
variable inclination of the strata, but also their difference of materials, 
when it happens that one of the currents carries coarser substances than 
the other. It is evident, however, that this explanation does not apply 
to the similar structure of the sand deposites along the sea and lake 
shore, where the conflict is no longer caused by rivers, but by the con- 
tending forces of waves and currents. We know, for instance, that in 
some shallow harbdrs — that of Charlestown, for exaniple — the jpilots have 
to make out the channel after every severe gale. This shows that -the 
waves exert a strong influence upon the bottom, where if is shallow 
enough to come within their reach; and since, firom the nature of the 
waves, we must suppose their action to be broken and unsteady, we 
might well expect such irregular strata to be formed wherever the waves 
and tides come in conflict. Along Lake Superior there are no tidal cur- 
rents, as far as we know; but the currents resulting from the changes of 
the wind are strong enough to account for similar conflicts.^ If this ex* 
planation be true, we might then expect such discordant stratificatioa 
wherever the water is shallow enough to allow the bottom to be stirred 
up by the waves. Indeed, there is every probability that all sand and 
sandstone formations which exhibit a similar structure have been formed 
• in shallow water — an inference which, as far as the drift is concerned, is 
confirmed by other considerations, which we shall examine hereafter. 
4. Boulders. — Of all the drift deposites, the boulders have, from all 



Doc. No. 69: , 191 

times and in all countries^ exalted the greatest interest, in consequence of 
their size, as well as of their position. The mere view of a huge block 
of granite, situated, as it often happens, on the summit of a hill, whilst 
the rock on which it rests is of limestone or sandstone, is sufficient to 
excite the curiosity of every thinking man, as to the place from which 
this stranger may have come, and as to the mode by which its transpor- 
tation was accomplished. We ought not to be astonished, therefore, that 
most of the theories which have been imagined to solve the problem of 
the drift should refer chiefly, if not exclusively, to the boulders. From 
looking at them in a too exclusive point of view, most geologists have 
misunderstood their true signification; they have overlooked the other 
more regular deposites with which they are connected: thus forgetting 
that the boulders forin but*a part of the drift formation, and represent but 
one single though striking event in a long periocKof the earth's history — , 
that of the quarternary epoch. This we consider the chief cause of the 
insufficiency of most of the theories. Before we attempt any explana- 
tion, our ol^ject will be first to examine their peculiarities, as exemplified 
in tke region of Lake Superior — which we deem the more important, as 
this region seems to have bejen the point of departure for many of them, 
scattered far and wide over the country. Boulders of every size and 
description occur in great numbers along the whole southern shore, and 
are said to be as numerous along the north shore. As a whole, they did 
not stiike me by their dimensions. They do not by any means equal 
diose huge masses found in Switzerland and in many parts of New 
England. The largest boulder which I noticed was one of hornblende, 
near Carp river, measuring 15 feet in length, 11 in width, and 6^ in 
height; another, near the Portage, measured 8^ feet in length and 5 in 
width. On the borders of Lajte Superior, as in all other countries where 
drift occurs, the boulders are the most widely difiTused. They are scat- 
tsred over the whole country, and may be seen at all heights, where no 
other drift, deposites reach. They are truly the vanguard of the drift for- 
mation, in height as well as space. Even the dividing ridge, where it 
rises the highest, does not limit their extent; for they have been found as 
high as one thousand feel^above the lake south of the Anse, and may be 
mtXL thence traced uninterruptedly along the southern slope of the ridge 
into the prairies of Wisconsin and Illinois. As to their mineralogical 
•omposition, there is every variety of rocks to be found^ and in many in-' 
stances they may be traced to their origin at no very great distance. We 
thus soon accustomed ourselves not to look any longer upon them as 
strangers, as we do where there is no analogy whatever between them 
and the rocks on which they rest. Among the most numerous boulders 
along the lake may be mentioned those of granite, trap, and hornblende 
rocks, which are common to both shores. Boulders of sandstone are 
less frequent, in spite of the great predominance of this rock along the 
south shore — a circumstance easily accounted for by its greater softness, 
which renders it the more destructible. As a general rule, it may be 
stated that most of the boulders scattered over the Lake Superior region 
have not come from far. This is of the utmost importance, since it ac- 
tuially enables us to trace the route which they have followed ; and as to 
dieir direction, I feel no hesitation in affirming that most of the boulders 
within the region of Lake Superior have been transported from north to 
sonth.* As instances of this southerly transportation, I shall state the 
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blowing facts. The iron region of Lake Superior is situated near Carp 
river, east of Keweenaw Point; and, although the ridges where the iron 
ore occurs are only some tea miles from the shore, yet there is not a sin- 
gle boulder, nor even pebble, of iron to be seen north of the ridges. This 
ore, of which there are innumerable fragments scattered at the foot and 
in the immediate vicinity of the ridges, is so conspicuous, from its banded 
structure, that it would undoubtedly have been noticed, if it did occur at 
all north of its origin. In going from the iron ridges towards the south, 
iron pebbles and boulders occur in abundance, and may be traced for 
some distance* Thus, in September last, Mr. Whitney, startingifrom the 
ridges east of the Jackson location, traced boulders of iron ore all along 
his route towards the Escanaba river, some twelve miles off; and they 
might probably be found still fiirther south, were it not for the swampy 
character of the country. This southerly transportation is further con- 
firmed by the boulders of the beach itself, which point to the north shore 
as their birth-place. This applies especiaUy to the copper region west of 
Keweenaw Point. There trap and sandstone are the only rocks in place; 
and yet among the boulders scattered over the surface there are many of 
granite and hornblende, which have evidently tKeir origin on the opposite 
shore, where we . know these rocks to be very abundant Thus it hap- 
pens that, when travelling from south to nort^, the appearance of a new 
formation is always indicated by the occurrence of single boulders of it, 
whilst nothing of the kind takes place when travellmg from north lo 
south. This precession of the boulders is especially striking among the 
ridges of the iron region north of Carp river, where there is often a great 
variety of structure in the rocks of the different ridges. There the val- 
leys between the different ridges contain, for the most part, boulders from 
the next ridge to the north. There are also instances where a ridge did 
not allow the fragments of the preceding ridges to pass. A striking in< 
stance of this has been observed by Mr. Jlili west of the Jackson loca- 
tion, where the slate and iron boulders are heaped up in great quantities 
on the norfhern slope of a greenstone dike, whilst there are none on the 
granite slopes south of this dike^ which has therefore acted as a barrier, 

Ere venting their transportation further south. This limitation prevails, 
owever, only within the hilly portion of the Lake Superior region, be- 
tween the lake shore and the dividing ridge. Soutli of the ridge nothing 
of the kind seeoM to occur.. There being no further barrier to cheek 
their course towaras the south, they have travelled even to the very limit 
of the drift deposite; and thus it happens that boulders of the Lake Su- 
perior region are found as far south as the Ohio — that is to. say, more than 
six hundred miles from the dividing ridge, the nearest place from which 
they could possibly be derived. We think, therefore, that there is satis* 
fectory reason to consider the region of Lake Superior, and especially tbt 
rim of cliffs and hills which surrounds its basin, as the birth-place of ihi 
greatest quantity of boulders scattered over the western States of the 
Union between the Alleghany mountains and the Mississippi; and from 
this consideration, the region of Lake Superior, more than any other, de^ 
serves a close attention on the part of the geologist who attempts to solve 
the problem of the drift of this country. By rar the greatest quantity of 
boulders on Lake Superior, as well as elsewhere, are situated on the but* 
face, above all other drift deposites. This, of course, is in itself a proof 
that they have been deposited posteriorly to these formations. But bet^ 
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,t5ause thQV are of a more recent origin, this does by no means pipve that 

they are disconnected from the other drift deposites. We have seen that 

an. abundance of boulders are to be found both in the drift- clay and sand 

of Lake Superior. The only difference between them is, that whilst 

tho^e of the surfiice are often moire or le.ss angular, those imbedded in the 

clay and sand are generally more rounded, and often scratched and 

striated — a peculiarity which we shall vaflerwards attempt to explain. 

Now, as the boulders within the . drift are of the sanae kind as those of 

the surface, and have, like them, a northern origin, (though sometimes 

not a great way off,) we, are naturally led to the inference that. they were 

transported by the same agencies, which must, therefore, have been at 

',wprk during the deposition of the drift period. Moreover, this Agency 

.nxust have been as powerfurat the time ol the drift and clay deposites as 

.'afterwards, since we know thatmanyof the included boulders are as mas- 

. sive and as heavy as those of the surface. It is evident, therefore, that 

no theory can be admissible which does not atthe.same time account 

'satii^fectorily for. the transportation both of the boulders of the surface 

and of those of the drift-sand and clay. 

6. GroQvedj scratched^ and polished rocks, — Whatever opinion we may 

-entertain as to the cause and origin of the drift, there is a point upon which 

ail geologists who are famUiar with the subject agree, viz: that there is 

. an unquestionable connexion between the drlft-deposites and the rounded, 

smoothed, and grooved appearance of the rocks upon which they 

^jcest. Wherever drift occurs, it is associated with that peculiar appear- 

jaijice of the ledges, which is instantly recognised. The surfaces are the 

'more perfect, as the rocks are harder and less prone to disintegration. 

TJfimi nourdistrict they are most distinct on the trap and compact slates; less 

,80 on the granite and,compact Umestone; and are not expected to be found 

on the sedimentary limestones. In many places the striae and fiirrows 

,bave disappeared in consequence of the disintegration, and there remains 

.nothing but the rounded outline of the rocks, which, from their resem- 

l^blance to fleecy clouds, have been called, in the Alps, fleecy rocks. 

In many instances the. polished and grooved surfaces are concealed by 
,.the di:ift, and are not visible until by some means the d^pesite is removed. 
. This, explains sufficiently why so general a phenomeaoh, should have been 
. finr so long a time overlooked by geologists; for it is'only about forty years 
aince it was 4i*st mentioned, and only ten years since it was brought into 
. general notice. One striking peculiarity of the rocks subjected to erratic 
. agency consists in the fact that, whilst one side is smoothed down, the oppo- 
site siue is rough and angular, as if it had been sheltered from the abrading 
nrcH^ess. These are known as the lea and strike sides. . By means of this 
.^ture we are enabled to recognise tlie direction in which the erratic agency 
/eperatod, even where there are no scratches. > The le^ side is invariably 
to the south over the whole of this district — a feature which we ought to 
expect, when we consider the origin of the groovings. 

A^ a leading feature of all groovings, we rndLj mention their straight 
, course. Whatever the direction, they are in stiaight lines, whether con- 
, tinupus or interrupted — ^thus showing that they must have been formed by 
!an agency unyielding and steailily applied. There is but one instance 
where curved striae have been <»bserved in this region, Vhich will be no- 
.ticed hereafter. 

.Groovings of all sizes occur. The most common iorm is^ that of pajFal- 
13 
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lel furrows from one to two and four lines wide — sometimes extending btit 
a foot, at others many yards. Where the rock is excessively hard they 
are mere strise, which are often as distinct and sharp as though thjey had 
been graven with the point of a diamond. Hollow spots are observed, as 
though they had been scooped out by a round instrument; also, we ob- 
serve wide bowl-shaped depressions, known as tranghs, and which have 
been caused by the same agency, since they are always found parallel 
with the striae. Instances of all these Aiftereut forms exist on both shores 
of the lake and on IsleRoyale. 

As to the direction of the striae in this district, it will be seen that, with 
the exception of a few local deviations, they are northeast and southwest — 
a direction which also prevails along the western shore of Michigan, and 
in portions of the western States^ This direction forms a striking contrast 
with that which prevails throughout New England. There, they bear 
northwest and southeast. We shall hereafter attempt to explain this smgular 
opposition in the striae of the two regions east and west of the Allegha- 
nies, and show their relation in determining the leading features of the 
, continent. 

6. Terraces and ridges, — The terraces and ridges of the great lakes 
have of late attracted a good deal of attention^ inasmuch as they have a 
direct bearing upon the question of the changes of level which the sur- 
face is supposed to have undergone during the epoch of the drift. They 
may be seen both on the south and the north shores of Lake Superior, 
though they are less striking here than around the lower lakes, (Erie and 
Ontario.) Those of the north shore of Lake Superior have been de- 
scribed by Mr. Logan. They are most conspicuous at a locality called 
"Les Petits Ecrits," of which Mr. Eliott Caoot has given a. fine sketch 
in his Narrative. Those of the south shore have thus fer been but little 
noticed, probably because they pccur chiefly in that portion of the lake-dis- 
trict which is the least visited, viz: between the Saut aH<J Keweenaw 
Point. Beyond that point, there may be seen, in many places, along the 
shore of the copper region, high bluffs of drift; but they nowhere assume 
that stair-like form which is the characteristic feature of terraces. To 
avoid confiision, it might not be inappropriate to explain what is meant by 
the terms terrace, bluff, and ridge, as we shall have to allude frequently 
to them in the following descriptions. Drift-bluffs^ or cliffs, are those 
accumulations of loose materials which terminate abruptly in steep slopes. 
The steepness of the slope depends in most cases chiefly upon the kind 
of materials of which the bluff is composed. Thus, bluffs of cJay are 
steeper than bluffs of loam, and bluffs of loam steeper than bluffs of sand 
or gravel. The term, terrace, is applied when several such slopes aie 
seen one above the other, so as to appear like the steps of a st^r-case. 
Ridges differ from terraces in having a double slope, and being, therefore, 
real hills; whereas bluffs and terraces are nierely the margins of plateaux. 
In a geological point of view, .the terraces are by far the most imporiant 
of these three forms, since they afford direct evidences of the changes of 
level which have occurred since the deposition of the drift. ' There can 
be no doubt that, wherever terraces of stratified materials are found 
above each othejr, the waters have once stood at so many levels. It 
might be, and indeed it has been, inferred from this, that when terraces 
occur along a shore, they ought to be found everywhere of the same size; 
and hence> that when their level . is irregular, it is a proof that the up- 
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haaval was not UDiform. This view, although correct ia principle, is, 
however, apt to lead to mistakes when applied without discrimiiiatina. 

Fig- *t. Suppose diagram 41 to repre- 

t a lake. Let the wat^r sitik, 
J or rather the land rise, at different 
"] intervals, so as to reduce succes- 
sively the water-level from ato b, 
jand then from &, toe. Thebeach- 
l^e, (provided there be oae,) 
striking the shore ia an uninterrupted manner, will be found everywhere 
at the same level; but it by no means follows that the resulting terraces 
will be found uniform around the whol« lake. The error in this respect 
arises from the fact that terraces have been too often mistake^ for, 
or confounded with, mesie laeaches. It should not be lost sight of that 
terraces and Muffs are the result of the undermining action of the waves. 
Their siee and shape must therefore be delerminea by the force of this 
agency. If a basin of water is so situated as to have one of its shores 
■exposed to the full force of gales, Avhii« the opposite shore is sheltered by ' 
. highlands, we may easily conceive of a subsidence of the waters from 
a higher to a lower level, without at all altering the slope of the coast: 
as, for exam^ite, on the left side of the basin, b, in diagram 41. In the 
mean time, the right shore, not being protected, will be so acted upon as 
to occasion a succession of terraces. Again, the destructive action may 
be so effective in certain places as to wash off, in the course of time, even 
the terraces of former levels, and to leave only a single bJuff, as indicated 
by the dotted liHe. 

There are many places along the lake shore where the peculiar shape 
of the terraces and their diversity are to be ascribed to such a process. 
p„ 43. The diagram 48 will render 

this still more evident. There 
can be no doubt that the water 
once stood at the foot of the 
upper terrace, m, and ,that> 
while stationary, the uppes 

' bluff was ibrmed. Afterwards, 

the water le\el sank and another bluff was formed at n, and, siiU lat^, 
another at o The subside ice of the water must have been intermittent: — 
flie epochs of si b^idence wh ch are indicated by the areas between the, 
terraces, being followed by intervals of quiet, during which the tersaoes 
- vere formed. But this regular succession of terraces does not extend far. 
It is limited to a small space in our diagram^ and, as we advance towards 
the left, we see the interviils between the terraces growing more and more 
. narrow, till they completely disappear— being, as it were, crowded into a 
single bluff B. Further on, we see the bluff itself increasing rap- 
idly in height, and by-and-by disappearing entirely, leaving nothing 
but a gently uniform slope, A. In the above instance, the circnmstance 
that these different forms of terraces occur within a narrow sj^ce, and 
pass gradually into; each other, esccludes at once the idea oJ a local 
change of level. ' It must be evident to any one that they cannot but be 
Hie result of actual causes. But, should they occur at great distances, 
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such differences might easily lead to error. Let ns snpjwse, for a moi' 
ment, that we know the above terraces and bluffs merely from trahsverse 
Fig. 43. sections, (such as represented in fig. 43:)' 

'would we not infer that the difference be- 
tween the section, B, and section, A, resulted 
from the fact that B was raised higher than 
A, and likewise that B and A were both 
raised at ohce, whilst C was raised at three 
successive intervals?* Thus, not taking into 
account the action of the waves, and the po- 
sition of the shores in reference to the- predom- 
inant winds, (as estemplifi^d in diagram 49,)^ 
we might perhaps be induced to recur to ex- 
travagant hypotheses, call in aid even the trap 
dikes, and other paroxysmal agendes, to ac- 
count for features which aire most readily explained by the mere play of 
meteorological agencies. 

However, we do not pretend to assert that the tipheavatsr which laid 
Dare a great portion of the drift deposites have been uniform throughout. 
We know that there are, sdmost in every drift country^ undoubted proofs- 
of local changes of level afforded by the drift terraces; and we shall have 
occasion hereafter to refer to such an origin for those differences of level 
which are to be traced in an uninterrupted manner over vast tracts of 
country, especially along the sea shore. But we should be careful to call 
in such causes only when the phenomena cannot be otherwise explained. 
Ridges are often associated with terraces, and have freque^ntty been con- 
founded with them. They differ from terraces in being actual hills, rising 
from a plain, with a slope on each side. Sometimes they extend fora long 
distance along the shore of the sea, or an inland lake — ^as, for instance. Lakes 
Erie and Ontario, where they are commonly used as roads, being dryer 
than the surrounding grounds. From their situation, as well as their po- 
sition, these ridges have the greatest analogy to ancient beaches, and there 
can be no doubt that many of them have no other origin. In diat case 
they are the most reliable evidence for ascertaining local changes . Beaches 
have almost uniformly gentle slopes, rarely exceeding 12^^ but there are 
among the ridges some which are too high,, with slopes too abrupt^ to be 
considered a.s tfliere beaches. 

Since attention was first attracted to them iirSweden, where they go by 
the name of cesars, (which mean sandhills,) I shall designate them 
henceforth by that name. There is every probability that they were form- 
ed as shoals, or bai^, or banks, under water, rather than on the border of 
the coast, since we know that such ridges are forming in our day in 
shallow water both in the sea and large lakes. It ought to be remembered 
thaf the summit of these submarine ridges is not always even^ nor tbflor 
^bearing necessarily horizontal; so that a slight inequality in their outlinflB^ 
especially if limited to a narrow space, does no more imply aiocal chaoge 
of level than in the case of the terraces before mentioned. Since, ftoxa the 
rjature of things, raised beaches and cesars are expected to occur in the 



•Since the washing off takes place gradually, there is every possibility that the bluff B, h^ 
was once lower, anothat there were terraces indication the former leyels, (m, A, o,) as ia secuoA 
C . c , but that they have been washed away. 
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tsame localities, it must be left to the sagacity of the observer to determine 
in each case to which class they belong. Instances of both have been 
noticed, at numerous points, along the shores of the lower lakes, but they 
are less frequent on the coast of Lake Superior, although not entirely 
wanting. ^ 
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CHAPTER IX, 

DRIFT— CONTINUEDr 

Region west of Keweenaw Point. — Thickness of the drift, — Boulders, — 
Furrows, — Polished rocks, — Keweenaw Point. — Absence of drift. — Isle 
Roy ale, drift boulders. — Polished rocks. — Influence of the waves. — Di- 
rection of the furrows. — Stri€B occaMofied by floating ice. — Iron region. — 
Terraces. — Height at which the diift is found. — Lhrift of the sandstone 
region. — Of the sand region. — Orand Sahle.-^Terra^ces. — Drift of 
the St. Maty^s river, — Mackmac. — Conclusion. 

Drift of the copper region west of Keweenaw Point — The extremity 
of Keweenaw Point is almost entirely destitute of drift, and, for a long 
distance between Copper Harbor and Eagle river, the coast is lined with 
trap rocks, sandstones, and conglomerates, almost without any covering of 
loose materials, with the exception of some dunes near Eagle Harbor and 
Eagle river. A geologist who should limit himself to the examination 
merely of this portion of the coast, which is the most frequented, might 
well imagine that the drift deposite plays but a very subordinate part in 
this quarter. This impression, however, would soon vanish, if he were to 
proceed some distance on either side of the point. To the west of Eagle 
river, the coast is for many miles low, and composed of sand and'gravel- 
belonging to the alluvium of the lake. Beyond the Portage, the coast be- 
gins again to rise, forming high and picturesque cliffs of sandstone, -which ^ 
irom their castle-like appearance, have been designated by Messrs. Foster 
and Whitney as the Red Castles. The tops of these cliffs are covered 
with a deposite of loose materials, composed of the detritus of the red 
sandstone, which, from its structure and the absence of all stratification, I 
am inclined to refer to the coarse drift, (although it is less coarse than on 
the cliffs of the Pictured Rocks,) and may be senn passing by gradual tran- 
sitions into the red clay. Its average thickness does not exceed twenty 
feet. This range of sandstone cliffs extends for some ten miles, after which 
it disappears again j and beyond Elm river we meet for the first time with 
high drift- bluffs, rising boldly from the water to the height of from eighty 
to one hundred feet. These bluffs might easily be mistaken for sandstone- 
cliffs, from their color and steepness. It is only when approaching closer 
to them that we become satisfied as to their real nature. The succession 
of the strata is as follows: at the foot of the cliff is seen rising from the 
water a stratum of red clay, very tough and sticky, some forty feet thick; 
above it a layer of sand from six to eight feet thick; still higher, another 
stratum of clay not more than a foot thick; and covering this, a mass of 
sand forty feet thick, which reaches to the top. Through the whole mass 
of the sand, as well as of the clay, may be seen pebbles of different sizes; 
among them those of limestone are by no means rare — the presence w 
which may offer at first a difficulty, since there are nowhere in the neigh- 
borhood limestone strata, in situ, from which they might have been de- 
rived. But we shall see afterwards that there is no real difficulty in the 
way of explaining their origin, since that same limestone forms wide tracts 
4>i country beyond the northern shores of Lake Superior. I noticed that 
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these limestone pebbles were oftentimes accumulated in small layers near 
the top of the bluflF. Among them were many fossils, which we found to 
belong, without exception, to the Cliff limestone. Between these bluffs 
and the Ontonagon river, the coast is for the most part low, and lined 
with shingle beaches. The drift appears only in a few places upon some 
low €andstone cliffs. My own observations do not thus far extend beyond 
the Ontonagon; but, according to Mr. Whitney, there appear again drift- 
bluffs similar to those just described, and of equal height, between Presqu'- 
isle river, and Black river — also, between the latter and the Montreal 
river. In both places they agree in composidon and structure with those 
first described. There are, besides, high drift-bluffs to be seen on 
several oi the Apostle islands, and also west of these islands, where they 
are said to attain in some places a height from 400 to 600 feet. Though 
the whole mass is generally designated as clay, yet there is but little doubt 
that, on closer examination, there may be found also layers of sand above 
the clay. The thickness of the drift-strata along the lake shore, including 
both drift-clay, gravel, and sand, does not, however, give a correct idea 
of its extent further inland. In ascending the rivers which empty into 
the lake, we generally find the drift mas? increasing coiisiderably in thick- 
ness. Thus, for example, at tlTe Cushman location, on the Ontonagon, 
the bluff;* of drift may be seen rising to tlie height of 125 feet above the 
bed of the river. I noticed that there were also more pebbles and boulders 
interspersed through the mass, and the distinction between sand and clay 
seemed less striking. The whole mass may, in some places, be called a 
sandy loam, and seems to indicate, on the whole, a less regular and quieti 
action. It is seen leaning against the trap ranges on which the Minne- 
80ta location is situated, and the upper sandy layers may even be trailed 
almost to the top of the ridge. The annexed section, fig. 44, will give 
an approximate idea of their disposition in the vicinity of the Ontonagon. 

Fig. 44. 
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cff, drift-saftd ; ife, drifl-ctay ; S, eandstone ; 7*, trap. 

* The Minnesota trap ridge rises like an island from the surrounding drift- 
{^ateau and breaks off precipitously to the south. From this range, the 
eye embraces within its scope the great longitudinal valley bounded by 
the granite range on the south and the trap range on the north. The 
whole country is covered with drift doposites, through which the different 
branches of the Ontonagon and Sturgeon have cut deep ravines, forming 
bluffs which are still higher than those before mentioned. Pebbles of all 
sizes, and large boulders are seen scattered through the mass, and among 
them are found occasionally some of native copper. The limit of the drift 
to the south has not as yet been accurately ascertained. It reaches, accord- 
ing to Mr. Whitney, as far as the sources of the Ontonagon) and, since 
the dividing line between the northern and southern slope is not very 
prominent, we may well suppose that it spreads in an uninterrupted man- 
ner in that direction. On the whole, however, the distribution of the 
drift west of Keweenaw Point is not so irregular as might appear when 
•een from the shore. There are wide tracts of coast which are bordered 
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by shingle beaches, and soriieifimcs by dunes; btrt these are only on the- 
margin, and we need not so fiir inland to find the drift-bluffs. Even 
where the coast iiS rocky and deistltnte of ariy'krhd of loose niaterials — as^ 
for example, at Copper Harbor — ^tliiswaht of drift is'ohlyan'exceptibh, ajj- 
plying niorely to the imttifediate vicinity" of thfe lake 3 and we have only ta 
cross the first ridge to find it again. 

Keweenaw Point, from itis projectmg position, is exposed to thie niost 
violent action of the gales and waves', and wie may md'd^ easily corl- 




line the intervening^ bays niay actually be seeii' risiiig behind th^ rocky 
promontories. There is but' little doubt that, if the* coontty' were clearea 
of woo^s, there' would be seen alorig'the whole southern coast of lake Su- 
perior a line of drift-bliiffs, in some places' apprbisichingcldse to the lake,^ 
in others receding mOre" or less from it, btit yet forming a' continuous ter- 
race, more or less elevated. As to' the bould^ of this J)art of the country • 
they are found scattered at all levels,' nqj only over thte whofe' surikce'oF 
the drift platjeau, but also over the diflfercjpt trap ridged, where th« drift- 
clay and siihd do nbt reach. I wis shoWii, by Mr. Knapp, abotaldeir of 
granite five feet long and two feetbigh, resting on thie very top of the 
highest knob of the Minnesota trap ridge. This boulder has pres^iedits 
aHgular shape, being hardly worn at all. Th6re is every prooability that 
boulders are likewise found on the highest elevations of the'Co\int!ry, and 
continue without interruption from one slope of the dividing ridge to the 
other, as observed in several places fiirther to the' east. As &r as their 
mineralogical composition is conceriled, mOfet of the boulders belong to the 
igneous rocks, viz: gl^nite, gneiss, traj^, and hornblende. 

There is hu\ little doubt that in this portion of the country they are for 
the most part, if not exclusively, derived from the northern shore of the 
lake, since, with the exception of some trap dikes, there are no similar 
rocks along the lake west of Keweenaw Point. It might be asked, have 
they not been derived from the dividing ridge between the upper peninsula 
and Wisconsin, since we know that granite occurs there? But this would 
suppose a transportation firom south to north, — an analogy not observed else- 
where. The absence or scarcity of sandstone boulders should not sur- 
prise us, if we consider that this reck is much softer and more easily de- 
composed; its d6bris has probably been gr(^und to powder, and formed the 
elements of the drift-sand and clay, whUe the trap and primitive rocks 
have furnished the boulders and pebbles. 

Glacial furrows and scratches are very scanty in this part of the country,. 
I have noticed, them only in one locality, viz: on the read from Eagle- 
river to the Cliff mines; they are on trap rock, and run north 15P east. 

Drift phenomena of Isle Royale, — One of the most preminent features 
of Isle Royale, which cannot h\\ to strike any traveller coming frem the 
south shore, is the almost toial absence of drift deposites — the shore be- 
ing everywhere composed of barren rocks. With the exception of soma 
patches of Coarse drift which are said to occur near the western extremity 
oi the island, there are no other quarternary deposites to be seen, if we 
except some boulders which belong partly to the alluvium, and partly to 
the drift. I consider, as 'belonging to the alluvium, those boulders which 
are seen in several places accumulated near the water's edge, along the 
southein shore of the island. A^ an instance^ I would mention those 
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which occur at the Siskawit Company's location, a few miles east of 
Hock Harbor. The boulders are here very much crowded, so as to cover 
almost eiitifely the ground for some distance; but they are limited to the 
immediate vicinity of the shore, not reaching high^ than twenty feet. 
They are of moderate size; from one and a half to three feet in diameter, 
^nfetally rounded and worn. In examining merer closely into their com- 
position, I found them to be for the most part trap, of the varieties known 
as sienitic, amygdaloid, and varioloid', with some few conglomerate 
and sandstone blocks — all of which occur on the island itself. This, 
together with their limitation to the immediate vicinity of the shore, leads 
i6e to beliete that they belong, like those of the Saut, to the alluvium. 
Boulders are much less numetous in the interior of the island; andt the 
opinion wias even entertained iby some that they were entirely wanting. 
In crossing the island, however, along the first tier of sections in range 
37, 1 succeeded in detecting a granite boulder in the vicinity of Lake 
Desor, between the second and third ridge, at a height of 200 feet. 
Others have been found in similar positions near th6 eastern extremity of 
the island, by Mr, Poster, at a height nearly as great. Scanty as they 
ntey be, they afford, nevertheless, a proof that the same agency which 
scattered the boulders oviBr the slopes and terraces of the south shore 
bad also operated here;, and, since there^ is no granite to be found' 
on the island itself, there can hardly be doubt that they have been 
derived, like the granite boulders of Keweenaw Poinit, frcwn the Canadian 
shore, where it occurs in gieat quantities. 

Polished and scratetved surfaces. — If drift) deposites ajre scanty on Isle 
Royale, the phenomenon of the erratic scratches and furrows is the more 
8))parent. The trap ledges being hard, the markings have been pre- 
served with great distinctness; and these are rendered still more con- 
spicuous by the denudation of the drift. I noticed particularly the pol- 
ished appearance of the rocks along the eastern portion of the southern 
shore of the island. The best oRportunity for a detailed examination of 
the glacial phenomena, however, is afforded at the eastern extremity of ■ 
the island, where several narrow spits or promontories project into the 
like. One of these is Scovill's Point; it is rather narrow, with a gentle 
slope on the south side, whilst the northern is very abrupt. The whole 
promontory is entirely barren; so that all the peculiarities of the surface, 
with its gentle swellings and deep, trough-like depressions, may be easily 
embraced in a single glancie. Mr. Whitney and myself were struck with 
the close reseniblance which these rounded and barifen spots bore to some 
of the higher portions of the Alps: as, for instance, near the Grimsel. 
There is hardly a sharp angle to be seen on the whole promontory, ex- 
cept where it is the result of recent disintegration. The trough-like de- 
pressions are just as smooth as the knobs, and oftentimes filled with 
-wraler, in which I collected several species of shells and a small fish — a 
species of stickel-back. 

The glacial furrows, although greatly worn, wore yet easily distin- 
^lishable in several places on the knobs, as well as in the troughs. I 
K)und their direction to be north 50° east. Even the northern side of the 
promontory is here, in spite of its vertical slope, smoothed and polished, 
with distinct indications of striae, showing that the grooVing agenoy has 
acted on both slopes at once. This is owing, no doubt, to the circum- 
Btaace that the direction of Scovill's Point coincides precisely with that of 
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the striae, whereby both sides came uoder the influence of the fiirrowing 
agency, whilst in other places there is but one side which has been acted 
upon — the other (the lea side) being sheltered. The whole northern 
shore of Isle Royale maybe considered as one continuous lea side, in refer- 
eilce to the furrowing agency. Indeed, no sooner has the last promontory 
of the island been turned, than the rounded and polished appearance ot 
the rocks disappears entirely. The shore, for the most part, presents 
nothing but high, steep, and rough walls of trap, without any indication 
whatever of a glacial agency, except on some of the isolated islands, 
whose sides are occasionally smoothed, but only on theii southern slope. 
After having turned the western extremity, arid passed Washington 
Harbor, we meet again with swiooth and rounded surfaces; but, from 
the nature of the rocks, they are less conspicuous. The shore being com- 
posed here of sandstone and conglomerate, it is not expected that they 
would have resisted the disintegrating influence of the atmosphere as well 
as the trap. Yet there are undoubted traces of glacial action even on the 
conglomerates, whose surfaces appear rounded and smoothed, all the 
pebbles being generally reduced to the same level. In some cases, there 
may also be seen indications of furrows on the sandstone, and even on the 
conglomerate. Further east, towards Siskawit bay, where the sandstone 
disappears and the trap again sets in, (see tlie map of Isle fioyale iu Messrs. 
Foster & Whitney's report,) the scratches and furrows resume their 
distinctness. Cliippewa harbor deserves in this respect a special notice. 
It appears, at first, as a mere notcn in the outer trap ridge, its back- 
ground being limited by a wall of highly polished surfaces of a very stri- 
mg appearance. There are also seen in several places distinct marks of 
striae and furrows, which show the same direction as those described 
previously at Scovill's Point; namely, north 50° east. The most promi- 
nent, however, are on the left side, immediately at the entrance to the 
harbor, where there may be seen not only striffi and furrows, but also 
powerful excavations, some ten feet deep, and from twelve to fifteen wide, 
extending sometimes from fifty to orie hundred feet in length. There are, 
besides, in the background of the harbor, fine instances of rocks, polished 
and worn by the mere action of the waves, which form a curious contract 
with the glacial surfaces above, beingundulating and scooped out in every 
possible manner, whilst the latter are remarkably uniform. The develop- 
ment of the furrows and striae within this harbor is the more remarkable 
as the rocks outride show not the leastiiidicatipnsof sianlar phenomena — 
the ledges along the coast being, on the contrary, very rough and broken. 
This can be accounted for only by supposing that these rocks, wh^ch 
are now so broken and irregular, were once just as perlecdy smoothed and 
polished as those within the harbor; but that, being brittlCj and exposed to 
the most violent action of the waves and galos, they have been destroyed; 
whilst others, being more sheltered, have retained their primitive beauty. 
There may also be seen in the background of Chippewa harbor an accu- 
mulation of angular boulders, which must have been stranded thereby 
ice very recently, for they are observed heaped up around large trees, which 
certainly have not grown in this condition. Finally, Isle Royale affords 
many instances of strange local deviations in the distribution of the striae. 
On the shores of Ackley bay I found on the t^ap ledges, striae running due 
east and west, and crossing others whose direction was northeast and 
southwest, and others again ruimiug south 75^ east. I noticed furtlier^ 
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that all the striae, although very distinct, were limited to a narrow space, 
not exceeding two feet above the surfiice of the water, and not reaching 
more than 1^ feet below, whilst the p-^ 45 

barren ledges above, although rounded 
Bnd smoothed, did not show any dis- 
tinct stria) or furrows. In this case 
we may well be induced to ascribe 
their origin to the action of the ice • 
driven by the wind on the shore,^^ 
and rubbing against the rocks — some-^^ 

times in one direction, sometimes in^ 

another. See figure 45. ^^ " ^^ ^^.z^,---y _^ 

■ The question may be asked, how it happens that, being situated in the 
middle of the drift region. Isle Royale affords so few traces of it? I will 
not conceal that tliis is a difficulty, since, although the island is very hilly, 
yet the ridges nowhere exceed six hundred feet — a height at which drift 
sand and even drifl clay are found ahnost everywhere on the main land. 
We must either suppose that there has never been any drift on the island, 
or else that it once existed and has been afterwards removed. The first 
supposition would seem the most natural, were it not for the few erratic 
boulders which are scattered over the ridges, and which in this case would 
have been the only materials that the drift agency dropped. Now, it is 
difficult to conceive how boulders should be isolated in this single place, 
whilst tliey arS everywhere else connected. Is it not reasonable to sup- 
pose that the island has undergone a general denudation, whereby all the 
loose materials, have been swept away, with the exception of a few boul- 
ders which remain as witnesses of the glacial agencies? At any rate, we 
ought to remember that this is not the only spot where such absence of 
drift occurs. The extremity of Keweenaw Point, as we have previously 
shown, is likewise barren of drift deposites; and here, at least, the sup- 
position of a subsequent denudation seems to be beyond all doubt. 

Drift deposites east of Keweenaw Point. — The shore of Lake Superior 
east of Keweenaw Point may be divided, as far as the drift is concerned. 
into three distinct regions, in each of which it assumes a peculiar 
character, and is connected with, or dependent upon, the orographical 
stnicture of the country. These regions are* — 

Ist. The granite and iron region, extending from the Anse to the 
mouth of Chocolate river. 

2d. The sandstone region, extending from Chocolate river to Grand 
Sable, and including the beautiful cUfFs of the Pictured Rocks. 

3d. The sand region, extending from Grand Sable to the Saut, where 
no other than quarternary formations are to be seen. 

Drift of the granite and iron region,— The granite region near the 
Anae, and the adjoining iron region back of Carp river, are both distin- 
guished by their hilly character, being composed of a succession of ridges 
running from NE. to SW., and rising to higher and higher levels towards 
the anticlinal axis. The projecting spits and promontories are generally des- 
titute of drift deposites, but the intervening bays are lined either by a drifl 
terrace or by shingle beaches of alluvial materials. That portion of the lake- 
shore between Granite Point and Chocolate river is particularly interesting. 
Far a long distance, especially in the vicinity of Carp river, it is lined by 
a nither low terrace of drifts risidg fiom twelve to eighteen feet above the 
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Fig. 46. 





Fig. 47. 




Fig. 48. 
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water and composed of sand and gravel, sometimes distinctly stratified, 
with specimens of cross-stratifioation, and sometimes containing a great 
many large pebbles and boulders, so as. to resemble course drift. In some 
places to the west of Carp river, near Worcester, the red clay is also to be 
seen cropping out from the base of the terrace, where its presence is 
usually accompanied by numerous springs. In the rear of the- first ter- 
race, there is found another much higher, rising from; fifty to one hundred 
and fifty feet above the level of the lake. The latter is sometimes close 
by the lower terrace, and sometimes it is separated from it by a space more 
or less remote. 

The figures 46, 4T, and 48 
will show the relative position of. 
this two terraces at three difiSsr- 
ent points, between Worcester 
and the mouth of Carp: river, 
within the distance of a- mile. 
: As to its structure, the upper 
*• teirace seems to. be composed 
altogether of sand: finer than 
that of the. lower teoerace, and 
with fewer pebbles: and bould- 
ers interspersed through it. If 
we now ascend the upper ter* 
race, in order tS explore the 
country inland, alongi one of 
^ the section lines, we find the, 
following features. The top of 
the terrace is a plateau, covered 
generally with fine forests, wifhout much undergrowth — thei predominating, 
trees being fhaples, intierspersed with' large hemlocks,, white pines, and 
sometimes birches and aspens. This plateau, which would no doubt 
afford an excellent soil for agriculture, rises with a slight slope towards 
the south, till we reach the first of the rocky ridges running from JNE. to 
SW. where the drift thins out; the summit of the ridge itseUT being gene- 
rally destitute of it, while boulders and furrows are of fi«quent occurrence. 
This, however, is not the limit of the drift to the south, for it appears'. 
again beyond the ridge, where it forms either another {diateaux, if thenext 
ridge is at some distance, or fills up merely a valley, if the two ridges are^ 
close to each other. A succession of rocky hills and drift :{daiteaus er 
valleys are thus to be traced almost to the highest elevation of the country — , 
near the dividing ridge, each following plateau or valley being commonly 
at a higher level than the preceding. 

In many places, the drift hae been greatly washed off, and it is not.un* 
usual to find the margin of the upper terraces scooped out in deep gullies^, 
which are oftentimes to be traced* for a great distance alons the smalleil: 
rivulets. These gullies are very striking in the vicinity of the mouth 4iC 
Carp river, where they reminded me of similar ones in the detrital ds« 
posites of Switzerland, which go by the name of ^^nemts sauvoffesi*^ 
They afford (sometimes an excellent opportunity to investigate the nature 
of the drift. By far the greater portion of the drift deposite here, as well 
as along the shore, is composed of sand. There may be seen, however, 
in several localities^ distinct tracea of clay — a8> for instance^ near Teal. 
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lake. "Boulders are fonnd scattered over the whole suTfaee of the drift de- 

Eosites, as well as on the ridges deprived of it. Some granite boulders 
avc been ^observed by Mr. Hill even on the summit of Silver mountain, 
' fourteen miles southwest of L'Anse, at the height of one thousand feet 
*■ above the lake. Similar ones were noticed by Mr. Whitney and myself, 
inland from Carp river, at a height of 900 feet. There may also be seen, 
on the drift terraces of this region, indications of narrow ridges, composM 

• of gravel and pebbles, similar to the OBsars which occur along the coast 
of Sweden. One striking instance of such OBsars, or ridges, may be seen 
on the road leading from the Jackson landing to Teal lake, a tew miles 

■ fiom the shore. There can be but little doubt that, if the country was 
cleared of woods, such ridges would be noticed in many other places, for 

• Ihey seem to accompany the drift wherever it occurs in extensive tracts. 

• The color of the drift (of the sand as well as of the^ clay) is that same 
' reddish-»3rellow which prevails west of Keweenaw Point, over the whole 

of the copper region. There, it seems natural that it should have this 
color, for it rests almost everywhere on red sandstone, from which it is 
supposed to have been derived. Here, in the iron region, on the con- 
trary, where the prevailing rocks are black ^islate, dark greenstone, and 
. ridges of iron ore, it is evident that the drift cannoi owe its origin to the 
decomposition of these rocks, for, in that case, it would necessarily be 
black, or at least very dark-colored. There is no other rock to which it 
can be referred; but, since sandstone occurs here in the immediate vicinity 
of the lake shore, the presence of red drift to th^ south affords additional 
evidence that not only the boulders, but the arift-sand and clay, have 
been transporteld from north to south. 

Polished and grooved surfaces of the granite and iron region. — ^With 
flie exception of Isle Royale, the phenomenon of the polished andgrooved 
8tir&ces is nowhere more frequent and striking than in the granite and 
iron Tegions. It is met with along the shore wherever a rooky spit pro- 
jects int<» the lake, and in the interior wherever a ridge' rises above the 
common level of the drift plateau, or where the drift has been removed. 
This frequency is owing to the fact that most of the rocks of that region, 
and especially those which occupy a prominent position, are very hard, 
and, therefore, have preserved most of the marks which have been 
stamped upon them, by the so-called erratic agencies. Indeed the rocks 
are not only smoothed and pblished in most places where they appear at 

• the surface, but also distinctly grooved and scratched. 

Along the coast, east of the Anse, scratches, furrows, and grooves may 

•'be seen in several localities. According to Messrs. Poster & Whitney, 

. all the ledges of granite and hornblende between Granite Point and Dead 

river are distinctly smoothed and scratched. An island immediately ^ast 

of Dead river is especially remarkable in this respect. The rock, which 

isvery hard and tough hornblende, is not only grooved arid furrowed over 

its whole extent, but there are, besides, deep, trough-like depressions, with 

perfectly smoothed walls, some twelve to fifteen feet long, four feet wide, 

: and two and a half deep. Mr. Foster observed there two systems of 

striae — one running north and south, and the other north 20^ east and 

. south 20^ west, the latter system being the deepest and most distinct. 

:' Similar troughs were obseiLved by Mr. Foster on Middle island, east of 

Granite Point. Here, too, may be seen troughs four feet wide and two 

ftet deep, running, like the stri», north 20^ east. 
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The localities, however^ where I found the striae the most distinct, are 
the promontories and islands near Worcester, two miles west of the mouth 
of Carp river. The rocks are a very tough hornblende and chlorite slate, 
which seem well fitted to preserve even the finest lines. There may be 
seen, near the mouth of a rivulet, several ledges whose northern slope 
is covered with striae as distinct as if they had been engraved but yester 
day. 

Indeed, with the exception of some localities on the black limestone in 
the Vinoasky valley, Vermont, and some others on the slates in the fiord 
of Christania, (Norway,) I do not remember having ever seen glacial 
striae so distinct. The figure 49 represents a ledge with a slope of firom 10^ 

Fip. 49. to 20° at the water's edge, where 

they are the most conspicuous. — 
There are two distinct sets of strias: 
those running north 65° east are the 
most numerous; those running north 
5° east the least. The latter are dis- 
tinctly seen crossing the others, and 
are, therefore, more recent. Some of 
them are, besides, distinctly curved, 
as if the body which produced them 
E had been deflected in ascending the 




slope — a peculiarity not yet observed /elsewhere. Both sets of strias 
extend here but a litU^way below the water — generally not deeper than 
one foot. This is the most eastern point where striae occur along the 
shore, and, therefore, the first which comes under thfe observation ot 
geologists, when coasting west. The striae and furrows are not less con- 
spicuous in the interior of the country, and may be traced at all heights, 
and on all kind of rocks, in the neighborhood. I found them 500 
feet high on the summit of the quartz ridge in the immediate vicinity 
of Carp river; 750 feet on the iron ridge south of Teal lake; aad as high 
as 1,000 feet on a greenstone ridge near the water-shed. 

Among the most remarkable are the striae on the quartz, if we consider 
the very great hardness of the rock; and, indeed, with the exception of 
some quartz veins among the granite of the Alps, I know of no other 
localities where the striae may be traced for any considerable extent on this 
rock. The surfaces of these quartz hills Are in some places so smooth 
as to glitter like mirrors in the sun, and may thus be seen firom far. 
The rock is too hard to allow deep furrows; the groovings are, therefore, 
merely very fine striae, but of such distinctness that one would think 
them to have been engraved by the point of a diamond. Their direction 
oirthe nearest quartz ridge is, according to Mr. Whitney, north 20° east; 
but on the second ridge (at a height of 531 feet) I found their direction to 
vary between 25° and 30°. No geologist can look at striae on such a rock 
without being convinced that the action of the water is utterly insuf- 
ficient to produce such effects. The same inference may be drawn from 
the polish and striae at the top and along the sides of a very remarkable knob 
of conglomerate-quartz in township 27, range 25. Notwithstandiny the 
variable hardness of the pebbles of which this conglomerate isconiposed^ 
the striae on it may be traced in an uninterrupted manner sometimes for a 
distance of several feet, passing successively over a pebble of granite, of 
hornblende; of slate, of greenstone, and of iron ore. Their average direction 
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is north, varying from 50° to 60° east. Stria? are also to be seen on 
the iron ridges, sometimes on almost pure iron ore— as, for instance, on a 
ridge along the road leading to the Jackson location, two miles south of 
Teal lake. Their direction, as far as we could ascertain without a 
compass, (which is of course unreliable here,) is north 50° or 60° east. 
Finally, I would make mention of a green magnesian rock, with vertical 
walls, 10 the east, along the mad leading from the Jackson landing to Teal 
lake. The walls, although almost semi-cylindrical, are covered with striEe, 
which may be traced along the surface, like hoops around a gigantic cask. 
Pig. 50. This is an important instance, since it goes to 

"^'" show that the strite could not possibly have been 

made by an iceberg, or any other body floating 
in the water, but that the agency must have 
been such as to conform to the direction of the 
npky wall. 

As a whole, the direction of the strias in the 
J several localities where they have been ob- 
^ served within the granite and iron region are as 
I follows: 



On Middle island, east of Granite Point - ^. 20® E. 
Oh an island, east of Dead river - - N. 20° E. N.-^S. 

At Worcester - - - - If. 65° E. N. 5° E. 

On the first quartz ridge, one mile from the 

mouth of Carp river - - - N. 20° E. 

Od the quartzose conglomerate knob, town- . 

ship 47, range 26 - • - ' N. 60'' 60° E. 

On the Iron ridge south of Teal lake - N. 65° E. 
At the Jackson forge - - - N..65° E. 

Although there is considerable variation in the direction of the strias and 
ferrows, yet we cannot fail to notice that they all run east of north, 
■ whilst we have thus far seen none running west of north. The direc- 
tion northeast and southwest seems to be the prevailing one, especially 
on the ridges in the interior. It is also, as we hare seen, the prevaihug 
one on Isle Royale. Along the shore tlie direction seems somewhat more 
northerty, (N. 20° 25° east,) corresponding to that observed on Kewee- 
naw Point. Finally, where two sets are seen crossing each other — as, for 
instance at Middle island — the northerly direction has thus far proved to 
b« the more recent ono. 

Drift of the sandstone region east of Keweenaw PuisU. — The sandstone 
region east of Keweenaw Point extends &om the . mouth of Chocolate 
river to Grand Sable — ^more than sixty miles — including the high range of 
the Pictured Rocks. 

From Chocolate river lo Trainoriver, for a distance of twenty-five miles, 
tlie shore is bordered with low, alluvial deposites, with pebbly beaches 
4ind hillocks of blown sand. Three small rivers empty into the lake along 
this coast, nearly at equal distances from each other, viz; Fish river, 
lAUghing-Fish river, (Riviere dn poisson qui rit,) and Pebbie river, (Riv- 
iere Sax galets.) The rock in place is exposed to view only on a few pro- 
tnontoriesj but the land rises considerably in the rear, and ,there is every 
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probability that, in following up any of these rivers, the drift may be en- 
countered at no great distance. 

After having passed Pebble river, the sandstone intersects the shore, 
forming rather low bluflFs, ooyered with a deposite of drift- loam from five 
to ten feet thick. Then the ground rises suddenly to the height of nearly 
one hundred feet. We noticed that its slope was covered with a ?trange 
mixture of detrital materials, composed of huge angular fragments of 
sandstone and of rounded granite boulders, giving it the appearance of a 
vast accumulation of very coarse drift. Having landed there, I soon 
noticed regular sandstone strata beneath the detrital covering, and satisfied 
myself tliat this strange mixture was owing to the disintegration of a 
soft layer of sandstone near the top of the cliff, which, in scaling off, had 
caused the layer above to crumble down, together with the deposite 
of drift which caps the sm^o^mit. The drift at the top of the cliff attains 
here a thickness of twenty-five feet, and is remarkable for the quantity 
of large boulders which it contains. Beyond this point, the sandstone 
disappears again from the shore, and the coast is lined for some distance 
with a drift terrace . from fifteen to eighteen ieet in height, in every 
respect sinular to that which we have described, near Carp river. 

Traine* bay, which follows next, is lined with shingle beaches and 
dunes. Having ascended Traine river, which empties into this bay, 
we reached the drift terrace, after having threaded the innurrierable wind- 
ings of its channel, through a lovf and swampy plain, at a distance of only 
a few miles from the coast. 

The terrace averages from twelve to fifteen feet in height, and is com- 
posed of a reddish sand, with many pebbles scattered through it The 
aame drift-sand, although 4ess loamy, prevails also around Traine lake, 
some five or six miles i^land, above the mouth of the river. 

Beyond Traine bay, be^ns the range of the Pictured Rocks, the most 
romantic portion of the southern shore, extending some ten miles from 
Grand island eastward. Though highly attractive on account of its scenery, 
this region: is less important in reference to the drift, which plays here but 
a very subordinate part. However, there is seen at the top of the high, 
towering bluffs a stratum of loose materials from ten to thirty feet in thick- 
ness, composed of pebbles and boulders, intermixed with loam and sand. 
I consider this deposite, like that formerly described as occurring on the 
summit of the Red Castles, as belonging to the coarse drift. The most 
striking feature is derived from its structure, being composed abnost ex- 
clusively of fragments detached from the sandstone, ledges beneath. 

Although imbedded in a kind of loam, the fragments are but little 
worn, whereby they differ essentially from the boulders and pebbles im- 
bedded in the drift clay. After a careful examination of the materials in 
several localities, I found but few foreign pebbles among them, chiefly 
fragments of trap. 

There are some few places, however, where a stratum of drifl^sand miy 
be seen covering the coarse drift. Such an instance occurs at the top of 
the Grand PortS. It was at first doubtful whether this stratum, which 
is very homogeneous, had not, perhaps, originated from blown sand fiom 
below; but, on closer examination, I found that it contained a certain naixi- 

ber of rounded pebbles, which rendered such a supposition inadmissible. 

- - » 

* Traine is an antiquated French word, still in use air.o ig the Canadian French, for traineau, 
. a eleigh. We heard from one of our voyageurs that there had been, for a long time, an old sleigh 
near the mouth of theriyer: hence probaoly its name. 
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The average thickness of this sand stratum, at the top of the Pictured 
, Bocks, does not exceed ten feet, although it is in some places as thick as 
thirty feet. 

Along the whole range of the HcUired Rocks, there are but two locali- 
ties where the high wall is interrupted eo as to afford a safe landing-place, 
viz: at Miner's river and at Chapel riTsr, near the Grand Portal, The 
first of these two rivers empties into the lake near a most picturesque pro- ' 
montory, which Mr. Whitney calls MinerV Castle. To the east of this 
promontory extends, for the distance of nearly a mile, an alluvial plain, 
covered with ancient beaches. The drift appears at the-surfece, but there 
is Uttle doubt that it may be found along the banks of the river. A con- 
siderable layer of drift occurs on the top of Miner's Castle, composed of a 
whitish clay filled with pebbles and fragments of the underlying rock. 

At Chapel river, the high cliff is interrupted for the space of half a mile, 
where the coast is lined by a drift terrace some thirty feet in height, being 
the border of a plateau stretching for several miles inland, and covered 
'with pine openings. There, I had a line opportunity of examining 
the relation of the drift to the surrounding cliff's. At the western corner 
of the opening, the different sandstone strata are abruptly broken, some- 
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times Stair-like and sometimes 
with bold projections. There, 
I saw drift not only cover- 
ing the lower steps of this gi- 
gantic stair-case, but filHng, 
likewise, the space between the 
projeetions, as shown by the 
iollowingdiagram. Itis obvi- 
OHsfromthis fact thatthe cliffs. 
oYthe Pictured Rocks had alreo. 
dy, at the time of the deposition, 
of the drift, the same irregular 
and broken outlines which sen- 
der them 80 conspicuous now 



It is well known that the top of the Pictured Rocks is not a mountain 
Dor a ridge, but merely the margin of a sandstone plateau, whicb rises 
heiie abruptly to the height of nearly 200 feet. Having ascended tke cliff, 
near Miner's river, we found the plateau almost level; yet, most of the- 
rivulets, instead of emptying into the lake, run southward, so- that the 
WBter-shed is here near the very margin sf the cliff. Although the sur- 
face of the plateau is thickly wooded and partly covered with swamps 
even at its highest levels, yet wherever the soil is removed, wefound the ' 
underlying roclc to consist of sandstone, and it soon became evident to me 
that the drift plays but a very subordinate part, being confined merely 
to some scattered boulders and pebbles. 

No glacial furrows and groovings have been observed within this district,, 
which is not to be wondered at, if we consider the nature of the prevaii, 
ing rock, being soft, and easily decomposable sandstone. 

DRIFT OF THE SAND BEOION. 

This region, the most important as fer as the drift is concerned, begins 
irhere the cliffs oftlie Pictured Rocks, after having sunk within a few feet 
14 
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of the water's edge, are suddenly replaced by a high ridge of lose mate- 
rials, called the:Grand Sable. From thence, along the whole length of the 
coast, to the Saut, a distance of nearly one hundred miles, there is no 
other formation than drift and alluvial deposites to be seen. Thelatter is 
the most prominent; but wherever tlie drift comes closer to the shore, it is 
generally in the form of high terraces, with abrupt slopes, exceeding even 
the highest points of the Pictured Rocks — e. g., at Grand Sableand Point 
Iroquois. 

The Grand Sable^ from its peculiar and very striking appearance, de- 
serves a more accurate description. The traveller, in coasting along the 
beautiful and thickly-wooded cliffs of the Pictured Rocks towards the 
Saut, after having seen the clifls of sandstone gradually descend within a 
few feet of the water, is suddenly struck by the appearance of a high^ 
naked wall rising immediately from the lake, and extending for many miles 
in an easterly direction. (See diagram 63.) 

The contrast afforded by such a barren ^ract^ in the midst of the dense 
forests which extend all around is in itself most remarkable — the more sa 
as it seems, at first, to be nothing but a gigantic heap of loose sand. In- 
deed, since Schoolcraft first described it as a dune, it has generally been 
thus represented by all subsequent writers. Besides, the fact that the 
cliffs of the Pictured Rocks to the west of Grand Sable are of a very loose 
and easily-deconiposable sandstone, seemed to justify the idea that this 
high ^nd-ridge might be nothing but the detritus of decomposed sand- 
stone strata, heaped up by the power of the northwtst winds, which are 
known to be the prevalent ones on the lake. But yet, it seemed difficult 
to. conceive that sand should accumulate to the height of 366 feet, in 
that single spot, whilst at other places along the shore — ^for example, at 
White-Fish Point — the dunes shomd not reach higher than from forty U> 
fifty feet, though the winds are equally violent. Even along the seacoast, 
under the influence of the oceanic gales, the dunes do not attain so great 
a height; for those of Province town, on Cape Cod, which are certainly the 
most remarkable on this side of the Atlantic, do not exceed eighty feet. 
Having landed on the promontory at the entrance of the bay, bordered 
by the high,. barren ridge, in order to investigate the subject more closely^ 
we soon discovered along the partially naked cliffs a distinctly mariced 
line, (a,) which was found to be the upper limit of the red clay* (See 
£gare 52.) 

Above this clay was a mass of sand with in- 
dications of horizontal stratification, which, from 
its appearance as well as from its position^ we 
recognised as the drift sand. 

Taking this fact as a standard, we followed 
the cliff towards the east for some distance, and 
were able to recognise all along, the same rela- 
tive i)osition between the clay and sand. Thus, 
we ascertained that the dune-like appearance is 
^ owing merely to an external covering of loose 
sand, and that the main body of the ridge is 
made up of drift sand and clay, the latter ap- 
pearing at the surface in some spots, which are 
indicated by occasional clumps of dwarfish trees. 
The Messrs. Whitney, having ascended to the 
top of the sand ridge in order to measure its 
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height, found our suspicion entirely confirmed, for they discovered at the 
very top, layers and masses of coarse pebbles resting upon the sand, and 
scattered through it. 

These, of course, could not have been blown up from below. They 
found the surface of the ridge very irregular, with deep hollows, and pre- 
senting to the south a steep slope, similar *to that facing the lake, and 
equally barren, but less high, being only fifty or sixty feet. Beyond, the 
surface of the plateau was again covered with trees. The question will 
be asked, therefore, how it happened that a mere ridge should be so bar- 
ren, whilst along the shore the drift is covered with dense forests. The 
cause of this peculiar feature lies, no doubt, in the fact that the drift is. here 
very loose and destitute of any loamy substance. If by any cause (wind* 
falls or heavy rains) the vegetation be carried away, the sand remains ex- 
posed to the wiild, and, being very fine and dry, it is gradually blown off 
and scattered over the surrounding country. Of this we have direct proof 
in the isolated hillocks covered with trees which indicate the former level 
of the plateaul These will probably afler a while also yield to the power of 
the elements. Mdan^hile, they give us the measure of the amount of the 
materials which have ' been already taken off from the summit and scat- 
tered over the suhrotinding country. 

There may be seen in many places along the slopes of the sand ridge of 
Grand Sable parallel lines — sometimes horizontal, sometimes bent jand un- 
•dillated — which might at first be mistaken for lines of stratification. I am 
raither inclined, however, to consider them as indications of successive 
filings of the sand coatings, which would take place when the slope be- 
comes too great, as it happens with the snow on the steep slopes of the 
^Alps. Another similarity between thesiisand slopes and the snow-covered 
walls of the high mountains, maybe found in a peculiar fluted appearance 
resulting from the felling oflT of small particles in the same direction. 

Finally, there may be seen at the top of the long ridge of Grand Sable, 
towards the eastern extremity, some irregular hillocks, more or less an- 
gular, which have all the appearance of genuine dunes, and which in all 
probability were heaped up ifl the same way. Between them and the 
trae duneis there is only this difference, that the sand is derived from a 
higher spot, instead of a lower one. 

Between the eastern extremity of Grand Sable and Twohearted river, a 
distance of nearly -thirty miles, the lake shore offers but little of interest, 
being composed entirely of alluvium, covered and capped in many places 
with dunes. The drift terrace appears nowhere on the coast, but is gen- 
erally seen lining the horizon at soiiie distance. At Two hearted river it 
approaches the shore within less than a mile, and is composed of the same 
red sand as further west. It rises here to the height of fifty feet. 

At a distance of six miles east of Two-hearted river, another smaller 
river empties into the lake, known as Carp river, but, to avoid confusion, it 
has been designated on the map as Terrace river. 

There, the drift again approaches the shore, forming a succession of ter- 
races, which deserve a special attention, as'being the most striking instance 
of this peculiar structure along the south shore of Lake Superior. 

There are, in some places, not less than six successive terraces^ which, 
when close to each other and combined with the beaches, appear from 
the lake, like a gigantic stair-case leading to the drift plateau above, rising 
to the average height of nearly one hundred feet — a height corresponding 
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to that of the upper terrace of Carp river, as described above. Mr. Whit- 
ney, who measured the relative height and position of the terraces at a 
place two miles east of Two-hearted river, found the following succession; 

Height. 

1. Gravel beach ----- 5 feet, 

2. Sand beach - - - . . - i2 *^ ' 

3. First drift terrace - - - - - 29 " 

4. Second drift terrace - - - - 46 " 
6. Third drift tenace - - - - • 75 '^ 
6. Summit of plateau - - - . - 94 '^ 

The position of these difierent terraces, as well as their relation to each 
other;, is reij)resented in natural proportions in the diagram fig. 53. 

Fjg- 35. It wiir be seen that,. 

ahhougjb the distances of 
the four upper terraces are 
variable, yet their slopes^ 
arc Father uniform , being on 
an average 30^. The slopes 
^of the two lower terraces 
w are, on the contrary, much 
less^ being from 10^ to 
12° — a circumstance inti- 
mately connected with their 
origin, for they are true 
beaches, having been actually built up by the action of the waves, whilst 
the upper ones indicate merely tha^enudating action which the drift un- 
derwent — the crumbling down oAhe sand under the influence of the 
waves, when the relative level of the lake and the shore was diflferent 
frona what it is at present. 

The several terraces thus indicate, in all probability, as many periods of 
subsidence. Since the steepness of a slope depends chiefly upon the 
nature of the materials of which it is composed, it is to be expected that 
like materials will present a unijbrmity of slope; and thus it is that the 
slopes of all drift terraces are so constant. This constancy Airnishes 
in itself a striking feature of the drift terraces, by which they are easily- 
distinguished from mere beachesi 

The surface of the terraces is n«t always level, but undulating, anid 
covered with ridges, as it appears from the above section^ Some of these 
ridges — for instance, that marked o, in the section — are probably, ancient 
beaches. 

Indeed it is easily conceivable that, if the coast of Lake Supericw were 
to be raised some thirty or forty feet, the two alluvial terraces/ which 
are now close to the water^ would appear in the same mapner upon the new- 
terrace, whose slope would soon be the same as that of the upper ernes. 

Beyond Terrace river, the drift terraces recede suddenly from the shore^ 
and are not again seen until after having turned White-Fish Point, we 
reach the bottom of Tequaijaeneni bay. Thus, the whole country ia the 
vicinity of White-Fish Pointy comprising an area of nearly two hundred 
square miles, and including the lower portion of Tequamenen river, is 
nothing but a low, alluvial and marshy pTain^ which owes its origin to the 
action of the prevailing winds and curjrents. . 
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Point Iroquois is, as we have stated before, a high ridge rising imme- 
diately from the water, and, in all probability, composed exclusively df 
drift materials. From thence, the drift terrace is seen skirting the siiore 
along Waiska's bay as fer as the Saut, where the Potsdam sandstone appears 
again below the drift deposites. There are, besides, in Tequamenen bay, 
several islands, which seem to be composed entirelyof drift, containing a 
gfreat many rounded boulders and pebbles, from which have been derived 
the stones used in the construction of the light-house at White-Fish Point. 
Iroquois island, opposite the point of the same name, is made up of like 
materials. Here I noticed that a great proportion of the boulders and 
pebbles were of sandstone, which leads me to believe that this rock must 
be in place somewhere in the neighborhood. 

Drift deposites alona- the St. Mary^s river. — The same drift terrace 
which we have descril^d as skirting the southern shore of Lake Superior 
is here seen. At the Saut, it attains a height of nearly 100 feet, and is 
separated from the river by a level and swampy plain, destitute of any det- 
rital materials except boulders, which repose oh the sandstone. The ter- 
race can be traced eastward — sometimes in the form of a regular plateau, 
«nd sometimes in that of irregular ridges — until lost sight of beyond the 
Neebish rapids, A corresponding one is observed on the British side, 
but- of more limited extent, separated from the river by a similar plain, 
and bounded on the other hand by a chain of elevated hills. 

The phenomena of the glacial furrows are very marked in many places 
along the St. Mary's river. In the vicinity of the Neebish, the rocks are 
smooth and rounded, as though polished artificially, and glitter in the sun 
like the finest polished surfaces of the Alps. The general direction of 
Ihe grooves is N. and S., and the io4jm exhibit a lea and strike side. 

Along the Straits of Mackinac mk drift is rarely seen; but on the 
higher points of land, limited patches are observed. Its position on the 
island of Mackinac is particularly interesting, where it is restricted to the 
summit/ forming a stratum 100 feet thick. 

Accustomed to observe the drift occupying only the lowest depressions, 
its position here at once arrests the attention. The following diagram 
illustrates its relation to the older rocks and to the alluvial terraces: 

Fig. 54. Like the drift at the Saut, it 

i consists of loamy sand, with- 

y. out any distinct stratification, 

:-- r^^?3i^*%^^ ' intermixed in places with con- 

^Jn&S:^— -^^^^^^-^ siderable clay. 

^^ ~-^4C ~' 7" "^^^X Coming from the lower lakes 

i^._^^^^ 1 "^•"- l^^^^ for the first time, where the 

V- ^TT jt- J^-5:^^^^^~.U^^^^(j clays are bufi" and blue, the 

geologist is in doubt as to the 



a. Alluvial. d. Drift. /. Limestone. real position of thcse patches; 

but, after having visited Lake Superior and examined the drift accumula- 
tions, he has no doubt whatever. To Mr. Whittlesey belongs the credit of 
having first suggested the identity of the two deposites. As this clay is 
traced southerly along the shores of Lake Michigan, it *b found gradually 
passing into the blue clay of the west. Thus, the island of Mackinac, with 
Its summits covered with drift, constitutes a most important link in the 
«haiu of evidence to identify remote deposites, as belonging to a common 
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epoch. We are thus enabled to connect the drift deposites of Lake 
Superior with those which form the plateaux of Wisconsin and Illinois. 

The boulders on the isleuid, which are numerous^ rest upon, or are 
imbedded in, the drift. From their external characters, it is iaferred that 
they were derived from the northern shore of Lake Superior. 

We can account for the peculiar position of the drift here, and its ab- 
sence on Round island and Bois Blanc, only by supposing that it has 
been removed by denudation. 

The topographical engineers inform me that it is to be found on the 
high ground in the vicinity of Point St. Ignace. Hence, "we infer that 
at one time it was spre^ over the entire area, and that a general denu- 
dation has taken plac^ to the height of nearly 200 feet. 

This denudating process, however, did not limit itself to the removal 
of the drift materials. The island affords evident proo& that the more 
ancient rocks have not escaped. That curious and picturesque rock 
known as the Sugar Loaf, which rises like a pyramid, to the height of 
ninety feet, from the surrounding plain, remains a monument of the ancient 
water-level. 

There can be no doubt that this denudation is to be ascribed to power- 
ful currents of water, at a time when the general level of the country 
was different from what we now behold it. That these currents were 
long-continued, is proved by the many alluvial terraces which encompass 
the island, of which we shall treat hereafter. No glacial furrows have 
been observed on the island, or along the straits; but there is little doubt 
that such markings might be traced on the rocks, if the superficial mate- 
rials were removed. The soft porous limestone which here prevails, is 
ill adapted to retain such marking|tf3r any great length of time, wh^n ex- 
posed to the influence of atmospMnc agencies. 

CONCLUSION. 

It is not intended here to give a general theory of the causes and origin 
of the drift, since it would oblige us to allude to many phenomena for- 
eign to the district under consideration, and to discuss the many systems 
which have been proposed by various authors to solve this great problem. 
I shall, therefore, limit myself, for the time, to a brief sketch of the prin- 
cipal periods which may be recognised among the drift deposites of Lake 
Superior. A mere glance at the relative position and structure of the drift 
deposites, as described ijti the foregoing pages, will suffice to prove that 
the phenomena neither indicate a paroxysmal agency, nor the operation of 
a single cause, however long continued. They disclose a long series of 
events, which have resulted from causes highly diversified, and as yet but 
imperfectly known. We recognise the following periods in the history of 
the drift of Lake Superior: 

1. The period of the grooving and polishing of the rocks must be con- 
sidered as the dawning of the drift epoch. At the close of the tertiary- 
era, (which has leoft traces of its presence over many of the States bord^- 
ing on the Atlantic, as far north as the island of Martha's Viaeyard, in 
Massachusetts,) the whole northern portion of the continent was subject- 
ed to the operation of a general and most powerful agency, of which 
tliere is no precedent in the history of former geological ages. There may 
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. be found in every sedimentary formation, depositee similar in their compo- 
. sition to those of the drift, but the roekson which they rest are nowhere 
characterized by those peculiar markings which we have described as gla- 
cial furrows and strise. In the region of Lake Superior, they are found at 
all levels — over plains, and on the slopes of the hills and mountains . Even 
the dividing ridge between the upper peninsula and Wisconsin exhibits 
traces of their action. It is proved that here, as well as in Europe, their 
main direction has been from north to south — b«ing, however, sometimes de- 
flected either to the east or to the west. These deflections are, no doubt, de- 
pendent upon the leading physical features of the country. Along the south 
shore of Lake Superior we have found them running mostly from north- 
east to northwest, a direction parallel with that of the principal ridges — as, 
for instance, those of Isle Royale and Keweenaw Point. These coinci- 
dences would be still further strengthened, if it could be ascertained by a 
4s«eries of soundings across the lake, that the inain troughs ran in the 
isame direction. We know, in the actual operations of nature, of no agent 
capable of producing such a gigantic result as the shaving and smoothing 
of a whole continent. To those who are familiar with the effects produced 
by glaciers upon the walls and bottoms of the valleys through which they 
ipiove, it cannot be denied that they exhibit the closest analogy to the 
phenomena which we have been describing. •The appearance of the 
rocks, as well as the form and size of the striae, is the same; yet it must 
: be remembered that, in our days, glaciers occur chiefly in the valleys of 
the highest mountain chains. It is, therefore, difficult to conceive how 
they could exist and move in a wide and level country, like the northern 
parts of the United States and Qanada. In order to avoid this difficulty, 
at has been assumed that the whole northern hemisphere, as far as erratic 
phenomena reach, was once covered with a geperal cap of ice, similar to 
that of the circum polar region, which, in its southerly progression, is sup- 
posed to have at once smoothed the rocks and transported the boulders from 
north to south.* A careful examination ofthe position ofthe boulders, which 
I have found, bo^h in this country and northern Europe resting mostly on 
Jitratified deposites of sand or clay, has convinced me that the above as- 
eumption is no longer admissible, so far as it relates to the transportation 
of the boulders. The remaining quesdon relates to the grooving and 
. polishing of the surface rooks. However inclined I may be, from personal 
observation of the glacial phenomena hoth in the Alps and Scandinavia, 
ito refer the groovings to this agency, according to M. de Chaipentier's 
theory, (which is also advocated by M. Agassiz,) Ishall refrain from enter- 
ing into any discussion ofthe subject, for the reason that the laws which 
regulate the motion ofthe polar ice are as yet too little known to be made 
<the basis of geological speculation in a report like this, the object of which 
: is to state facts and give particular information. Whatever may have been 
ithe cause 6f the groovings, it must be admitted that an agency which was 
capable of shaving off and wearine* down such an extent of surface must 
also have been able to remove the detritus and to transport it from one 
'place to another. I am inclined, therefore, to ascribe to this agency, and to 
consider as contemporaneous with it, that portion of drift materials which 
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*Ab to the difficulty arising from the climate, I would remark that it has been most ingeniousif 
Bhown, in a recent paper by M. Lecrg, that if polar glaciers have ever existed in these lati- 
liidiCd, it wa£ poiaible only with a higher temperature. 
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I have described as coai^e drift, and which, wherever it exists, is regu* 
terly found at the base of the stratified deposites, having been left undis- 
turbed by the waters of the subsequent period. 

2. We have shown that almost everywhere along the southern shore of 
Lake Superior there is a stratum of red clay resting on the coarse drift, or, 
where this is removed, on the ix)lished rocks. From* its thickness and 
the comminuted state of the materials, we in^er that during its deposition 
a long interval of time elapsed, characterized by no violent agitations. 
With this stratum begins the second era of the drift. If it should be 
proved that^the continent stood, during the preceding period, at a higher 
leijel than now, as some phenomena seem to indicate, this circumstance 
would afford additional evidence in favor of the separation of the two 
periods, since it would imply a subsidence of the continent, at the begin- 
ning of the deposition of the clay, by which the shores of the lake were 
brought within the reach of the waters to the height of the surface of the 
red clay. Admitting this, we must suppose that the fermer detritus was 
to a great extent swept away, and deposited in a more quiet manner. 

As to the boulders distributed through it, we may suppose that they were 
transported by floating ice, in the same manner as their transport is at this 
day effected every spring from the borders of the northern takes andrivers,^ 
and dispersed over tho adjacent swamps and low lands. 

The question recurs as to the nature of the waters — whether they- were 
salt or fresh. Considering the vast area over which the clay is spread — ^it 
being traceable not only along Lake Superior, but also along the St. Odary 's 
river to Mackinac, and thence along Lake Michigan to the prairies of 
Illinois — it would seem to have constituted a part of the ancient bed of the 
ocean. It should, however, be remembered that we have, in former geo- 
logical epochs, fresh-watex formations extending over considerable areas, 
particularly during tertiary and carboniferous eras. 

. At any rate, the question must remain doubtful, as long as we have na 
evidence of fossil remains. Thus far, I know of no type of animal or ve- 
getable life having ever been found in the clay of Lake Superior. 

3. We liave found everywhere resting upon the clay of Lake Superior 
a stratum of gravel and sand, which, notwithstanding its irregular struc- 
ture, is a real stratified deposite and must therefore be supposed to have 
been formed in water. Occurring at still higher levels than the drift clay, 
and attaining sometimes a thickness of several hundred feet, we must 
suppose that at the time of its deposition the country had subsided to a 
still lower level. From the diversity of its stratification we infer that this 
period was characterized by intervals of agitation and repose. According^ 
to Mr. H. D. Rogers's ingenious theory, this feature should be ascribed to 
the temporary operation of earthquake waves, such as are known, ta 
occur occasionally in our days, especially in the Pacific. Such waves 
might well have disturbed the bottom of the ocean, carrying before them 
an immense freight of deirital materials, which were heaped up in irregu- 
lar masses and hills^ resembling the drift accumulations. If we suppose 
.similar disturbances to have been of frequent occurrence, they might well 
account for the absence of all organic remains at that epoch. ^ 

I consider, as belonging to the close of this period, the transportation of 
.those huge boulders which are scattered in such vast profusion over the sur- 
face of the gravel deposites, and which we have detected on tlie very suoi- 
aiits of the anticlinal axis, where no other drift deposites occur. It might 
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thus appear, at first that this e^ch had been characterized by more violetit 
agitations than the preceding one. We should be careful, however, not. 
to judge of the power and violence of an agency merely from the size of 
the materials transported ; for, if the boulders had been conveyed by pow- 
erful currents, we should not only find them of diminished size in their 
Erogress south wardf, but also rounded and smoothed like the smaller peb- 
les. On the contrary, we know that they are just as massive at the very 
limits of the drift in Ohio, as near their birth-place; besides, many of them 
along the anticlinal axis are perched, as it were, on the very top of nar- 
row hills and knobs, where it is hardly admissible that they should ever 
have been left by a violent agency. Finally, many of them, in spite of con- 
tradictory assertions, have-rather sharp angles, as if they had been subjected 
to slight attrition. I am therefore inclined to suppose that thij surface 
boulders, like many of those buried in the drift-clay and sand, have been 
transported by floating ice, (not icebergs.) By this hypothesis, their t)osi- 
tion on the summit of the hills offers no longer any difficulty; for it is nat- 
ural to suppose that they should have been stranded upon those points, 
which at the time were shoals. The changes of level which the region 
of Lake Superior has undergone during the drift epoch are. represented in 
the following diagram. Assuming that, during the period of the groovings, 

the waters'- stood nearly at the 

^^' ^' same level as now, the land 

I 'J' I must have sunk during the sec- 

|l_ _l fpog ._ ^^ ond period to the depth of five 

»""^ - '^^ * z^B^^ hundred feet, and again the same 

^i^'^^-n^ llM^^ ^ i I n i ij Ai k \ I Mi ll ' ^^'''™^™ amount during the third period, 
^JmSr^'^. when they reached those sum- 

T., Thunder Cape. I. R., Isle Royale, mits, which are now one thou- 

D., Dividing-ridge. ^^^^ f^^^ ^^^^^ ^j^^ ^^^^ 

The boulders of Lake Superior, like those of all other parts of the 
country, point to the north as the source of their origin; yet there is this 
difference, that they are not generally derived from far. Those in the 
immediate vicinity of the south shore have in the main been derived from 
the north shore, but as a whole they are not very numerous; and I have 
Mr. Foster's authority for stating that very few have passed beyon'd the 
dividing ridge. The boulders and pebbles of the opposite slope of the axis, 
although more numerous than on the northern slope, are all derived 
from the dividing ridge itself. The same is true to a great extent of those 
scattered over the plains and prairies of Wisconsin and Illinois. This 
ridge, abounding in eruptive and metamorphic rocks, is therefore to be 
considered henceforth as the true birth-place of th'e boulders scattered over 
the western States, and we need ho longer recur to high northern latitudes 
to ascertain their origin. The drift epoch may be considered as closed 
with the transportation of the boulders. The waters, after having thus 
reached their highest level — during which the transport of the boulders 
and pebbles was accomplished — again subsided. With this subsidence 
commences the era of the alluvium. We have no reason, however, to 
suppose that the subsidence was sudden. Everything leads us to believe, 
on the contrary, that it was gradual, and that the same agencies continued 
to operate to a certain degree. Thus we may infer that beaches were 
formed, sand bars built up, and boulders transported, in the same manner 
as before, although at lower levels. Meanwhile, the former and higher 
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beaches receded more and more from the shores; the bars, shoals, and 
aub-marine battks appeared as ridges or oesars abiove the plains recently 
laid dry^ whilst new ones were forming at lower lerels; and liWienever 
the water> in Its receding moyement, stood for a sufficient time at the same 
level to allow the new shore to be acted upon and undermined by the 
waves, these bluffs and terraces were formed, as shown before. Now, since 
terraces and ridges occur frequently along the great lakes, they may be 
considered as a conclusive proof that the subsidence was really gradual. 
Jn this respect, terraces and ridges, although composed of drift materials, 
belong properly to the alluvial period, as well as the deniidations along 
the channels throiigh which the waters are supposed to ihave been dis- 
charged. I shall therefore examine ithem with more (detail inmy report 
upon t|;Le alluvium. Thus feur, iwe are . not aware of any-strikmg geological 
event — such as the elevation of a mountain chain — ^having Ucken place 
between the two epochs of the driftand ailuTium. It might therefore be 
asked if there is suflScient reason to separate them. There are, indeed, 

, some geologists who question the proprietv of such distinction. "My chief 
motive in adopting it :is derived from all of th^ drijfl {riienomena, rather 
than from any single event. 

The drift is the last phasis;of any importance through which the earth 
passed before it became ^ fitted i for the habitation of man. Were it not for 
these deposites, a gr^at portion of this continent, including the district em- 
braced in this report, would have been a waste of naked and barren rocks, 
covered partially with heaps of dry sand or rough detrital materials. 
Through the long-continued agency of water, these materials have not 

. only been reducedand dispersed, but also mingled in such proportions as 
to afford a most appropriate soil for vegetable and animal life. When, 
afterwards, the rise of the continent caused the waters to recede within 
their present limits, they 1^ behind them those wide, drift-covered plains, 
destined to become, in the lapse of time, the seat of an industrious, in- 
telligent, ;md prosperous nation. We think ourselves justified in con- 
sidering the: period, wheni the Waters, after having done their work, began 
to recede,' as the beginning of that new and grand era whicb has been 
properly cs^lled.ihe era of hian, and of which the alluvial peiiod is the 
introduction. 
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GLOSSARY OF MINING AND METALLURGIC TERMS.^ 



For convenient Tefereiice,: we ;have prepared the annexed :glQssary of the 
technical and provincial terms relating the science, of mining 9^nd metal- 
lurgy, which includes most of those in use .in this country, and in books 
treating of th^e subjects. The &ct that a great number of Cornish and 
German miners. are employed in our mines .readily accountg for -the intro- 
duction of foreign, provincial and technical. worms, many of which sure 
already in familiar use in the. Lake Superior copper region; others are 
used in foreign works treating of mining and metallurgy, and have been 
adopted in English books, whea.we have.no word expressing exacdy the 
,«ameidea. 

In the glossary, the letter C, affixed to a iword {signifies that it is of 
Cornish origin; F, follows a termadoptedfromtho; French, and Cr, from 
the German language. 

■ 

GLOSSARY. 

Abstrich. — ( 6r J— Impure litharge obtained in the operatiqnjof separating 
jilver from lead ores. 

Abzug, — (G,) — The first, very ifnpure litharge ^yhich is formed in the 
operation of cupelling argentiferous lead-ores. 

Adit — adit level. — A horizontal excavation . or gallery through which 
the mine is drained. The ,adit-.level. is usually commenced from the 
bottom of the lowest neighboring valley,. arid exterided through the wojjk- 
ings of the mine. 

Adventurers, — Shareholders, or those interested in a joint mining enter- 
prise. 

Air-machine. — Apparatus for ventilating a mine by withdrawing the 
foul air from it, or by forcing in pure air from the siirface. 

Arch. — A piece oi ground left unworked near a shaft. 

At tie. —Rubbish; ^ock containing too little pre to be worth working. 

Average standard.— ( C. )— The price per ton of the fine copper in the 
ore, after deducting the charge for smelting, which amounts, at Swansea, 
to JS2 ^s. p^r ton of ore. 

Back. — The back of a lode is that part of it which is nearest the surface 
in relation to any portion of the workings of the mine; thus the back of the 
level is that pari of the lode which is above. 

Bar. — ^Term applied in Cornwall to a vein of a diflferent description of 
i^neral crossing the lode or country. 

Beai away. — To excavate; a term usually applied to hard ground. 

Bed. — A seam or horizontal depositc of ore. 

Bend. — (C.) — Indurated clay; term applied by the miner to any hard- 
ened, argillaceous substance. 

Blackjack. — (C.) — Blende, siilphuret of zinc. 

Blast. — The air introduced by the blowing apparatus into the furnace. 

Blower. — (C.) — A smelter of ores. 
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Bounds. — (C.) — The limits of the ownership of a tract containing tin 
ore. 

Brasque.- (F.)- Alining of closely-beaten charcoal, or other carbona- 
ceow substance. 

Branch. — A small vein which strikes out frojp the main lode, or 
branches from it. 

Brood. — Impurities .mixed with the ores. 

BroU. — The traces of the presence of a lode found in the loose matter 
at or near the surface. * 

Blockers. — Men who break or bruise the ore. 

Buddling, — Separating the ores from the mixture of earthy substances 
by means of a wooden fcime or^istern filled with water. 

Bunch, — A small quantity of ore in a compact mass in the vein. 

CaL — (O,) — Wolfram; tungstQte of iron and manganese. 

(Jand, — ( C\ ) — Fluor-spar. 

Captain, — Superintendent of a mine. ' 

Gaunter (or contra) lock. — A lode forming an angle with the ordinary 
direction of the other lodes in its vicinity. 

Champion lode. — 'l*he principal lode of a mine. 

Clack, — The valve of a pump 6f any kind. % 

Cob. — To break up the ore with hammers, so as to sort out the valua- 
ble portion of it. 

Cockle. — Schorl, &i black tourmaline: 

Coffin, — Old workings open to the day. 

Comb, — The arrangement of the mineral contents of the lode in paral- 
lel, crystalline masses. 

Cost-book system. — The method of working a mine according to cer- 
tain regulations, by which the adventurers may at any time '*^gn off," 
and cease to be liable for any further expenditure in proving the mine. 
The plan is to insert in the "cost-book" the name and address of each 
of the adventurers who first work the mine,Vith all subsequent transfers 
of shares, and every expense attached to the undertaking; a meeting of 
the proprietors is held every two months, at which the purser presents 
his accounts, made up to that period, and the shareholders are thus 
enabled to judge of the state of the undertaking before incurring any 
further liabilities. 

Cou7itry.— The strata or rock which the vein traverses; the rock in 
,the neighborhood of the vein. 

Course. — The dirisction of the vein. 

Cross course. — A lode or vein which intersects another at a considera- 
ble angle, and which frequently throws the first out of its coluse. 

Gi^oss-cour.se spar. — (C.) — Radiated quartz. 

Cross cut.-r-A level driven at right angles with aiiother to intersect tB« 
lode. ■ ' 

Crop — '^rh e bes t ore . 

Crop out. — To come to the siirface; referring to strata. 

Crush, — To grind the ores without water. 

Cut. — To iiutersect by driving or sinking. / - 

Costeaning. — Discovering the situation of a lode by sinking pits io its 
vicinity, and driving transversely to intersect it. 

Cojering. — Securing the shaft from the influx of water by ramming 
clay, &c., around the sides of the timber. 
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Dam — . ( C.j— Choke -damp; foul air. 

Dairliiige, — ( G.) — Residue of copper in the process^of separating silver 
fiom copper in the liquation process. 

Dead-work. — Work where the vein is not productive, or work whiih is 
done without obtaining any ore. 

Deads. — ^Rubbish; attle; veinstone barren of ore. 

Dialling, — Mining engineering; surveying within a mine. 

Dish. — (C.) — ^That portion of the produce of a mine paid as rent to 
the owner or lord. 

Dissueing. — Breaking down the strata from one of the walls of a rich 
and narrow vein, so that it can afterwards be taken down without loss 
or waste. 

Dropper. — ^A branch which leaves the main lode. 

Driving. — Excavating in a horizontal direction; opposed to sinking or 
excavating in a vertical direction. 

Z?rt/]f.— Horizontal excavation. 

Dress. — To clean the ore by breaking off fragments of the ganguafrom 
the vsduable ore. « 

Ehans. — ( C.) — ^Dikes of granite and feldspar; porphyritic rocks cutting 
the slates and granites of Cornwall. 

Engifie-sfutft. — The shaft by which the water is drawn from the lowest " 
portion of the mine. 

Feeder. — A branch falling into the main lode. 

'Fault. — ^A sudden interruption of the continuity of strata in the same 
plane, accompanied by. a crack or fissure of a width varjdng from a mere 
line to several feet. 

Flucan. — Decomposed, clayey matter, acconipanying the. slides and 
crosiS-courses, and sometimes the lode itself. 

Foot-wall. — The wall on the lower side of the lode. 

Gangue. — The non-metaUiferous portion of the lode; the mineral 
substances accompanying the ore. 

Qad. — A pointed wedge of a peculiar form, having its sides of a paral- 
lel figure. 

Qarlcupfer, — (G.) — Refined copper. 

G«s^— fC.;— Mica. 

Good levels. — Nearly horizontal levels. 

Cfossan. — Oxide of iron, intermixed with quartz, generally found near 
the surface, in the lode or accompanying it. 

Grass. — The surface; the open air. 

Growan, — (O.) — Decomposed granite. 

Ground. — The rock which is adjacent to the lode; the strs^ta in which 
the lode occurs. 

Chlphqfore. — ^A very large deposite of ore in the lode. 

Hanging-wall. — ^The wall or side above the lode, in contra-distinction 
to the foot- wall. 

Heave. — The horizontal dislocation which occurs when one lode is in- 
tersected by another having a different direction." 
' Horse. — The dead ground between two branches of a lode. 

Joggling-table. — Inclined board, and which is made to move with a ^ 
sadden and quick motion, used in washing the ores. 

Jiff. — To separate the ore with a riddle or wire-botl6med sieve, the 
heavier substance sinking to the bottom of the sieve 
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Junction. — Point where two veins> or diffbrent rocks, unite. 

Keeve. — A large vat. 

Kibble. — The bucket in which the ore andattle are sent to the surface. 

Kif^.—( C,;— Clay sl^te. 

Kupfer-steiny (0\) — Regulus from coppery- lead ores twice roasted. 

Lander. — The man who attends at the mouth of the shaft to receive 
the ores as they jare sent to the surface.. 

Leader. — A branch of the main vein. * 

Levels. — Galleries driven on the lode at various depths, generally at 
intervals of ten fathoms. . 

Liters. — Wooden beams to which the stamp-heads are fastened ♦ 

Lode. — Regular vein producing ore. 

Loupe. — (F.) — Bloom> from me puddling fiurnace.- 

Matte. -^( P.) — ^Regulus, melted sulphuret. 

Mock fearf.-^Bknde, sulphuret of zinc. 

Moor-stone. — ( O. ) — Granite. 

Mundic. — ( C. ) — Iron pyrites. 

Needle. — ^A long, tapering piece of copper used in tamping the hole for 
blasting, in prdjer to leave a cavity for inserting the safety-fuse. 

Pack. — To occasion the speedy subsidence of the ore in the process of 
tossing or chiming,. by beating the keeve with a hammer. 

Pair.' — Gang, or party of men. 

Parcel. — A heap of ore ready for sale, 

Pfls^.— An oi)ening left for letting down stuff to the level. 

Peach. — (C.) — Chlorite. 

Pick. — A common instrument for mining and agricultural purposes. 

Pttor.— A piece of ground left to support the hanging wall. 

Pitman. — One employed to look after the lifts of purtips and the drain- 
age. 

Pit-work. ^-The punips and other apparatus of the engine-shaft. 

Point of the horse i — The spot where the lode splits or divides into two 
parts. 

Pot grovm. — ( C.J — Soft decomposed granite. 

Prian. — ( C.) — Soft, white clay, esteemed iii Cornwall a favorable slgn^ 
when found near a lode. 

Rack. — ^An inclined frame on which ores are washed. 

Riddle. — A sieve for washing the ores. 

Rosette. — (P.) — Dish of refined copper taken off from the surface by 
throwing on cola water. 

Run of a lode. — Its direction. 

Saalbdnd. — f (r.^— Plursd ^oo/ianiji^r, selvages, or thin bands of earthy 
matter, generally argillaceoils, on each side of the vein next to the wall rock." 

Sett. — The portion of ground taken on lease for mining purposes. 

Scklich.^ G.) — Finely pulverized ore mud. 

Sldg. — Siliclbus substances formed in the various processes of smelt- 
ing and refining, principally silicates of the protoxide of iron, alumina, lime, 
and magnesia, generally containing a small portion of various metallic 
substances. 

Shaft. — ^A vertical or inclined excavation in the lode or through the 
country. 

Spleissofen. — (G.) — Copper refining furnace with two receivers for Ihe 
fused metal. 
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Shears. — ^Apparatus for raising or lowering heavy articl)^ in the shaft* 

tSfielf — The solid rock. 

Shod%ns[. — Tracing the situation of a lode bymeans of the loose masses 
of ore and veinstone whi^h have been separated fronn' it and scatte#d in 
its neighborhoodv. 

Skootingi — Blasting with gunpowder. 

Sinking. — ^Excavating downwards in the shafts 

Slide, — A vertical dislocation of the lode. 

SHckensides. — Polished^ argillaceous surfaces of the rock^ caused by the 
rubbing and grinding of large masses against each other; 

Stockwerk. — (O.) — An assemblage of small irregular strings of ore, 
which has no regular form like a true vein, but in which the ore seems to 
have been disseminated through the fissures in the rocke. 

jS^im^^.^— Metallic ores mixed< with fiHely-^omminuted particles of the 
rock. 

Smelt. — The reduction of metals from their ore» by the^aid of heat, in 
the usual metallurgic treatment in the large way, is called smelting. 

Sollar. — The small platform at the end of a certain number of ladders. 

Spallittg. — Breaking up the rock, into small pieces for the purpose of 
separating the ore. 

Stamp, — To break up the ore and gangue by machinery, with the aid 
of water, for the purpose of washing out the heavier metallic particles. 

Stamp-head, — The iron end of the beam which by its weight breaks 
the fragments of ore in the process of stamping. 

Stcpe. — To excavate the space between two levels by a succession of 
step-like workings. 

String, — A small vein. 

StuJ^, — Attle, or rubbish. 

Sump, — The bottom of the engine-shaft, into which the water is allowed 
to run, and from which it is pumped or removed by some other means. 

Tackle, — :The windlass, rope, an^ kibble. 

Tamping, — The substance with which the hole in blasting is filled af- 
ter the charge of powder has been introduced; also, the process of filling 
the hole is called tamping. 

Thrown, — A lode is said to be thrown up or down when it is intersected 
by a slide by which a portion of the lode has been removed from its ori- 
ginal position to one side or the other. 

Ticketings, — (O,) — The jveekly public sales of pre. 

Tribute, — The system of working by tribute is that under which the 
Tvorkman receives a certain proportion of the ore which he raises as a re- 
turn for his labor. 

Think, — A long narrow inclined box, in which the separation of the 
finely-washed 8re from the earthy impurities is efiected; 

Tunnel-head. — The top of a furnace, where the materials are put in. 

IhU'Work. — Work* in which the laborer is paid in proportion to the 
amount done — generally at so much per fathom in driving or sinking. 

Tuyere. — Pipe through which the blast is introduced into the furnace. 

Underlie. — The dip or deviation of a vein or bed^from the perpen- 
dicular. 

Van. — To cleanse a small portion of ore by washing away the earthy 
matter, by the aid of a shovel or some similar implement. 
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Vein. — The contents. of a fissure in the rocks^ of indefinite length and 
depth . * 

Vug. — (C.) — A cavity in the vein, generally lined with crystals. 

W^. — The side of the rockid adjacent to the vein. 

Washing. -^The process of separating the ore from the earthy impurities 
by the aid of water, the particles of ore and ^earthy matter arranging them- 
selves in different positions according to their different specific gravities. 

WMm. — A machine consisting of a drum revolving vertically by horse, 
steam; or water power, by which, with the aid of a rope and pulley, the 
ores are raised from the bottom of the mine. 

Whim-shafi. — ^The shafl through which the ore is raised by means of a 
whim. 

Whip and derry. — The simplest method of raising the kibble by meaner 
of a single pulley; the kibble is attached to a rope, which is drawn by a 
horse. 

Winze. — A shaft sunk from one level to another, for vcntillation, or fcr 
proving the vein . A winze differs from a shaft in not being open to the 
surface, like the latter. 
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